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CHAPTER - I 
INTRODUCTION 
OBJECTIVE AND PURPOSE : 
The objective of the instructional programme of M.Phil. 
Remote Sensing Applications is to impart knowledge of Remote 
Sensing Applications for thematic mapping and different 
techniques of Remote Sensing. The M.Phil, course comprises 
,*' 
study of the theoretical concepts of Remote Sensing and their 
practical applications for Natural Resource Evaluation and 
Thematic mapping. The course structure includes theory papers, 
lab. courses and dissertation. 
This dissertation is written in partial fulfilment of 
M.Phil, degree in Remote Sensing Applications. It presents 
interpretation of the Flood Plain Zones of the Gomti River 
using remotely sensed data outputs (Aerial photographs. 
Imagery of TM bands and F.C.C's.). 
AREA : 
The area of study is in parts of Sultanpur district, U.P, 
(Fig. l) falling between North Latitude 26°15' to 26°30' and 
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East Longitude 82°00' to 82°15' covering an area of about 
701.25 sq. kras. in Survey of India toposheet No. 63 J/3. 
Sultanpur town is the nearest railway station which 
serves the area. The important towns of this area are 
Jaisinghpur, Kurebhar and Sultanpur. 
CLIMATE : 
Sultanpur district has a semi-arid climate characterised 
by hot summer and cold winter season. Hot summer months are May 
and June and severe cold conditions prevail in the months of 
December and January. Monsoon sets in, generally by the end of 
June and lasts till the first week of October. 
SCOPE OF WORK : 
The purpose of the present investigation was to work out 
the flood zones of Gomti River Basin by interpreting Geology, 
Geomorphology, Landuse and Land Cover. Accordingly, mapping 
was confined around Gomti River Basin. The northern and north-
western parts of Sultanpur town were mapped to delineate 
geomorphic elements of flood zone and Quaternary Geology. 
METHODOLOGY ; 
For extraction of thematic information multi-level data 
were used. The TM imageries^standard TM F.C.C's., Aerial 
photographs and Survey of India toposheets were used as data 
source. The data products were analysed through optical 
processing using photographic and geotechnical elements. The 
thematic data base was generated through convergence of 
evidence collated from the recognition elements. The instru-
mentation, data products and procedures adopted in the present 
study have been described in brief. 
Imagery : 
The area is covered by LANDSAT TM frame 142:043. The 
data of bands 2, 5 and 7 were studied for regional reconnaissance 
to delineate the area for detailed study. The major drainage 
and micro-water sheds of the area were mapped within the imagery 
seen the Sultanpur area was choosen for detailed study which 
required aerial photographs. 
Aerial PhotograRhs s 
The aerial photographs of the area were studied, the 
details of which are as follows (Table-1) •-
Specification of Photographs : 
Format Size -. 23 cm x 23 cm 
Type of Paper - Double weight, semi mat 
Forward overlap - 60-70% 
Lateral overlap - 15-2 0% 
Scale ^ 1 : 50,000 
Job No. - 1128 A 
Date of Photography - 19.11.1980 
Strip No. Photo Nos. No. of photographs 
used in each strip 
15 4, 5, 6, 7, 8 5 
16 3, 4, 5, 6, 7, 8 6 
17 3, 4, 5, 6, 7, 8 6 
Total No. of photographs used - 17 
Quality of Photographs : 
The photographs are of good quality and show good 
definition, excepting along margins. The photographs do not 
suffer much from image displacement since the relief variation 
in the area is not high. The photographs are free from actual 
gaps or effective gaps. The strips do not show any crab. 
METHOD OF STUDY : 
The work, of preparing an uncontrolled mosaic to the 
preparation of the final maps was carried out in the following 
steps. 
1. The photographs were laid out in an controlled mosaic. 
Mis-matching between adjacent photographs was not found 
more than one mm. 
2. A general idea about the geological and geomorphological 
set-up of the area was obtained by a careful study of the 
mosaic. 
3. Important cultural and topographical features were 
annotated on photographs with the help of relevant 
toposheets of 1 : 50,000 scale. 
4. Detailed stereoscopic study of each photo pair was made 
and all the details relevant to the study and consistent 
to the scale of photography were marked run-wise on 
separate overlays. 
5. Identification of different geologic and geomorphic 
features was based on convergence of evidences offered 
. by different photo recognition and geotechnical elements. 
6. The overlays of different strips were then arranged by 
matching topographic features to form a mosaic. 
7. A tracing paper was laid over this uncontrolled mosaic 
of overlays and all the geologic, cultural, geomorpholo-
gical and physiographic data were traced over the tracing 
sheet. In the lateral overlap area the details for the 
upper half area were traced from "the overlay of the 
upper strip and for the lower half from the lower strip. 
8. All important natural and man-made features were annotated 
and graticule lines marked with the help of 1 s 50,000 
scale toposheet. 
9. Geomorphological, geological and landuse plates were 
prepared separately using a base map. 
10. Ammonia prints and xerox copy of different plates were 
obtained. 
11. Colour scheme and line symbol were used to differentiate 
various geomorphological units, lithostratigraphic units 
and landuse classes. 
CHAPTER - II 
PUNDAMEOTALS OF REMOTE SENSING 
Remote Sensing is a science of collecting and interpreting 
information about an object without physical contact with it. 
It can also be defined as an art of measuring Electromagnetic 
Radiations (EMR) emitted or reflected by the surface of the 
earth and- interpreting thematic information from it. 
ELECTROMAGNETIC RADIATION : 
Electromagnetic Radiation is a dynamic form of energy 
which is propogated as .Electromagnetic Waves (EMW). The EMR 
8 —1 
moves with the velocity of light, C = 3 x 10 m sec~ . The 
EMR travels in harmonic sinusoidal pattern and includes 
sinusoidal electric waves (E) and a similar magnetic wave (M) 
which are at right angles and perpendicular to the direction 
of propagation (Fig. 2 ). 
There are two theories of EMR/EMW :-
1. Wave Theory : 
Many characteristics of EMR are most easily described 
by the wave theory. It states that EMR/EMW moves in wave 
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motion and obeys a general equation. 
C = f X (i) 
where C = velocity of light (ms" ) 
f = frequency (Hertz Hz) 
X = wavelength 
As velocity is constant, it is evident that the greater 
the frequency of radiation, the shorter is its wavelength. 
2. Particle Theory : 
The particle theory suggests that EMR is composed of many 
discrete units called photons or quanta. The energy of quantum 
is given as -
Q = hf (ii) 
where Q = Energy of quantum in Joules (j) 
h = Universal constant known as Planks constant, 
-34 its value is 6.626 x 10 J S in S.I. units 
f = Frequency 
Relationship between Wave Theory and Particle Theory ; 
C = f A from equation (i) 
so f = C/A (ia) 
Q = hf " from equation (ii) 
so f = Q/h (iia) 
CA = Q/h from equation (ia) and equation (iia) 
or Q = Ch/A (iii) 
11 
So from the above equations, we can say that energy of a 
quantum is inversely proportional to the wavelength. Thus for 
a better resolution of a small object we need higher energy, 
i.e. shorter wavelength. 
Parameters of EMR/EMW : 
The parameters which characterise a wave motion are :-
1. Wave Length : The distance between two nearest troughs or 
nearest crest, is known as the wavelength. It is denoted byX 
and is expressed in centimeter,meters, micrometer or in Angstrom 
(X) units. 
1 X = 10"® cm = 10"-^ ° m = 10"'^  /JL m 
But in Remote Sensing we generally use micrometer {ju m) 
as the basic unit. 
2. Frequency : The number of times a wave passes a given point 
in one second is known as the frequency of the wave. It is 
generally denoted by f, and is expressed as Hertz (Hz). 
3. Velocity : The distance travelled by the wave in one second 
is called the velocity of the wave. It is generally denoted by 
C. The product of wavelength and frequency gives the velocity 
o f the wave. 
All types of EMR travel with the same velocity. They 
differ from one another in their wavelength and thus in frequency, 
12 
REGIONS OF ELECTROMAGNETIC SPECTRUM i 
The arrangement of the various types of EMR in order of 
their increasing or descending wavelength is known as the 
electromagnetic spectrum. 
The EMR which is used in Remote Sensing includes wave-
length from 0.3/-/m to 1 meter. The EMR is referred to as visible 
from 0.4 - O.VA'm, these visible region are further divided into 
blue, green and red. The blue lies between 0.4 - 0.5/^m, green 
is between 0.5 - 0.6/^ m and red from 0.6 - O.V/'m. Further ahead 
on the scale is infra-red region which is further divided as near 
I.R. from 0.7 - 1.3/<^ m, mid I.R. from 1.3 - 3/U m and thermal I.R. 
is beyond 3jum. At much longer wavelength i.e. 1 mm to 1 m. is the 
microwave portion of the spectrum. 
The wavelengths smaller than the visible portion are 
ultraviolet. X-rays, Y -rays, cosmic rays and wavelengths 
larger than the microwave are television and radio wave and 
telegraphic waves. 
The different names assigned to the portion of electro-
magnetic spectrum are based on the method of sensing the 
different types of radiation and not on the difference of 
energy characteristics of the various wavelength (Fig. 3). 
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Fig . 3 : E l e c t o r 2',agnetic spec t ru m 
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3. 0.7/^m to 3»0/^m : 
This is called reflected infra-red band and are reflected 
as solar radiations that contains no information about thermal 
properties of material. The band from 0.7 to 0.9/^m is detectable 
with film and is called the photographic IR band but the rest 
from 0.9/1 m to 3.0/^ m are not detected by photographs. 
i) Near IR Band : The range is from 0,lJUm. to l.S/'m. A portion 
of it can be detected by films while the rest cannot be detected 
by films and can only be detected by optical and photo-voltic 
devices. 
ii) Middle IR Band : The range is from 1.3 to 3ji/m. It is not 
detected by photographic films but can be detected by optical 
and photo-voltic devices. 
4. 3.0/^ m to bpm and 8/^  m to 14/^ m t 
It is called thermal infra-red band and is directly 
related to the sensation of heat. Images at these wavelengths 
are acquired by optical/ mechanical scanners and special 
vidicon system but not by film. 
15 
BANDS USED IN REMOTE SENSING : 
Not all the electromagnetic spectrum region are used in 
Remote Sensing. A very small region of the spectrum can be 
perceived by the eye and a further large region can be 
detected by photograph and still further larger region can 
be detected by optical, mechanical and electronic devices. 
!• 0.3A^  m to 0.4/> m : 
This is photographic ultraviolet band and is transmitted 
through the atmosphere, it is detectable with film and photo-
detectors but atmospheric scattering is very severe. 
2. 0.4/^  m to O.lMm : 
This is the visible region of electromagnetic spectrum. 
It is called visible region as the human eye is sensitive only 
to this region. It is imaged with film and photodetectors. This 
region is used for black and white and colour photography. The 
maximum amount of energy is reflected at 0,5/^m which corresponds 
to the green band and is called the reflected energy peak of 
earth. 
16 
-' • 1 mm to 1 m : 
It is called microwave band, this longer wavelength is 
capable of penetrating through clouds, fog, haze and rain. 
Images can be acquired in the active and passive mode. This 
region is detected by optical-mechanical scanners. 
RADAR (RADIO DETECTION AND RANGING) : 
It is an active form of microwave Remote Sensing. Radar 
was developed as a means of using radio waves to detect the 
presence of objects and determine their range (position)XTable-.2) 
Table..2 
RADAR BAND DESIGNATION 
Bands Wavelength (cm) 
Ka 
K 
Ku 
X 
c 
s 
L 
P 
0 . 7 5 
1 . 1 0 
1 . 6 7 
2 . 4 0 
3 . 7 5 
7 . 5 0 
15 
30 
_ 
-
-
-
-
-
-
„ 
1 . 1 0 
1 . 6 7 
2 . 4 0 
3 . 7 5 
7 . 5 0 
15 
30 
1 0 0 
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ENERGY INTERACTIONS IN THE ATMOSPHERE : 
All radiations detected by Remote Sensors pass through 
some distance in the atmosphere. The travelled distance is 
called Path length. The effect on radiation imposed by path 
length are changed in the intensity and spectral composition 
of the radiation. These effects are caused principally through 
the mechanisms of atmospheric scattering and absorption. 
Scattering j 
Atmospheric scattering is unpredictable diffusion of 
radiation by particles in the atmosphere. Depending upon the 
size of the particles in relation to wavelength three different 
types of scattering aire observed. 
1. Rayleigh Scatter : This type of scatter is developed when 
atmospheric molecules are much smaller .than the wavelength 
(P < A ). The effect of Rayleigh scatter is inversely 
proportional to the fourth power of wavelength -
Re c<- 1/ ) \ ^ 
Hence shorter wavelengths are scattered more than the 
longer wavelength and this results in the development of haze. 
Blue sky is also due to Rayleigh scatter. 
IR 
2* Mle Scatter : It is developed when the atmospheric particle 
diameters are essentially equal to the wavelength. This type of 
scatter tends to influence the longer wavelength. 
3. Non-selective Scatter : This takes place when the diameters 
of the particles causing scatter are much larger than the wave-
length being sensed. Water droplets cause such scatter and 
scatter all visible and near to middle IR wavelength equally. 
Thus fog and clouds appear white. 
Absorption : 
In contrast to scatter the absorption results in the 
effective loss of energy, through the path length. The energy 
is absorbed by atmospheric constituents like water vapour, 
carbondioxide and ozone. The gases tend to absorb energy in 
specific wavelength intervals called Absorption Bands. Wave-
length shorter than 0.3/^m are completely absorbed. This 
absorption is essential for life on earth because prolonged 
exposures to these wavelengths destroy living tissues. 
ENERGY INTERACTIONS WITH EARTH 
SURFACE FEATURES 
The electromagnetic energy after passing through the 
atmosphere reaches the earth surface. Various fractions of 
19 
the energy incident on the earth surface are reflected, absorbed 
and transmitted. By applying the principle of conservation of 
energy, we get an equation :-
^I (A) = E^ (A ) + E^(A) + E^ ( A) 
where E_ = Total incident energy 
E = Reflected energy 
E = Absorbed energy 
E = Transmitted energy 
With all energy components being a function of wavelength. 
1. The proportion of energy reflected, absorbed and transmitted 
will vary for different earth features depending upon their 
types and conditions. These differences permit us to 
distinguish different features. 
2. Further, even within a given feature type the proportion 
of reflected, absorbed and transmitted energy will vary 
for different wavelengths. Thus two features may be 
indistinguishable-in one spectral range but can be 
distinct in another range. 
The geometric manner in which an object reflects energy 
is an important factor which is a function of surface roughness 
of the object. Specular reflectors are flat surfaces that gives 
mirror like reflections, when angle of reflection is equal to 
angle of incidence. Diffuse or lambertian reflectors are rough 
surfaces that reflect uniformly in all directions. Generally 
earth features are neither perfect specular nor diffuse reflectors 
20 
ATMOSPHERIC WINDOW 
The wavelength range in which the atmosphere is particularly 
transmissive of energy are called atmospheric windows. Remote 
sensing data acquisition is limited to non-blocked spectral 
region, called 'atmospheric windows'. Through these atmospheric 
windows the energy may be transmitted to an from the earth 
surface. For Remote Sensing purposes the different atmospheric 
windows are as follows (Table-3) :-
Table-3 
Atmospheric Spectral 
Window Region (/<m) Remarks 
1 0.3-1.3 Useful for photography in 
visible and NIR region. 
2 1.5-1.8 Used for acquiring Imagery 
in NIR and MIR region. 
3 2.0-2.6 Useful for Imagery in MIR 
region. 
4 3.0 - 3.6 
5 4.2-5.0 For thermal imageries. 
6 7.0 - 15.0 
Microwave sensors will operate in the window at 1 mm 
to 1 meter.(Fig. 4 ) . 
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PLATFORMS 
Platforms are types of vehicles on which sensors can be 
mounted and operated, these vary from step ladders to space 
stations. 
EARLY PLATFORMS '. 
Balloons were the early platforms which were used to 
acquire aerial photographs of large area. The first known 
aerial photograph was taken in 1858 by using balloon as 
platform and the area covered by this photograph was around 
Bievre, France, since then balloon photography flourished a 
lot. The earliest existing balloon photography is of Boston 
area and was taken in 1860. Kite was first used in 1882 to 
acquire aerial photographs, pigeons were also used for 
acquiring aerial photographs. They were able to carry camera 
to a greater height. The advent of aeroplane gave a new 
dimension to aerial photography. The aeroplanes became very 
useful in acquisition of aerial photographs over specific 
areas and under controlled conditions. The first photograph 
was taken from an aeroplane in 1909 over Centocelli, Italy. 
Aerial photographs received heightened attention during World 
Wars I and II. 
23 
The advent of satellites in sixties started an era of 
space borne remote sensing. Different satellites were used for 
acquiring earth resource data. These data proved cost and time 
effective for a better understanding of earth's lithosphere, 
biosphere and atmosphere. 
1 • Ground Borne Platforms : 
The ground based platforms are used in Remote Sensing 
for ground truth data collection. Cherry arm configuration of 
Remote Sensing van is in use for radiance measurements at 
different angles. 
2. Aircraft Borne Platforms : 
The aircraft used for Remote Sensing purpose should have 
maximum stability, free from vibrations and oscillations and 
must be capable of flying with uniform speed and constant 
ceiling height. 
In India four types of aircrafts are being used for 
Remote Sensing purpose. Table-4 presents their details. 
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Table-4 
Aeroplanes Ceiling Height (m) Minimum speed (km/hr) 
DAKOTA 5486.4 - 6096 240 
AVRO 762 0 6 00 
CESSNA .8839.2 350 
CANBERRA 13716 360 
Some special aircrafts are used abroad for Remote sensing 
operations. U-2 : Ceiling height is 21,300 m and minimum speed 
is 798 km/hr. ROCKWELL : X-15 (Research craft) : Ceiling height 
is 108,000 m and speed is 6620 km/hr. 
Other non-conventional aircrafts like helicopters, drones, 
dirigibles are also used for Remote Sensing purposes. 
SPACE BORNE PLATFORMS : 
The space brone platforms are not affected by atmospheric 
effects and thus the orbits can be defined. Entire earth or any 
part of the earth can be covered at specified intervals. 
The space brone platforms are divided into three classes 
depending upon the nature of their orbit. 
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1. Satellite with general orbit 
2. High altitude Geostationary orbit 
3. Low altitude near Polar Sun-Synchronous orbit. 
1• Satellites with General Orbit i 
These are those satellites which neighter have Geostationary 
orbit nor they have Sun-Synchronous orbit e.g. SEASAT-1. 
2. High Altitude. Geostationary Satellites : 
The speed of these satellites is equal to the speed of 
the rotation of earth and its height is about 3600 kms. above 
the earth. These satellites are stationary over an area and 
continuously watch a particular area. The coverage is about 
one third of the earth and thus three satellites are needed to 
cover entire earth.These satellites are used for communication 
and meteorological purposes. The examples of these satellites 
are GEOS, ATS, INSAT etc. 
3. Near Polar Sun-Synchronous Satellites : 
They are low altitude satellites. The satellites which 
cross the equator at precisely the same local sun time are 
referred to as Sun-Synchronous Satellites. The important 
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implication of these satellites is that it ensures repeatable 
sun illumination condition during the specific season. They 
move from north to south in the descending mode and south to 
north in the ascending mode. The example of these satellites 
are - LANDSAT, SPOT, IRS, etc. 
SATELLITES 
The artificial satellites development and launching in 
orbit began sometimes in fiftees. Initially they were only used 
for defence purposes but later on they were also used for civil 
applications. The applications of satellite for Remote Sensing 
began with the manned satellites. Mercury, Gemini and Apollo 
in 1960s. Excellent photographs on black and white and colour 
negative films were taken.Mission GT-4 took the first formal 
photograph from space specially directed at Geology. With the 
success of Gemini GT-4 photographic experiments in Geology, 
further developments were made to acquire photographs of various 
geographic and oceanographic phenomena. First multispectral 
photography for earth resource studies were taken from Apollo 9. 
In 1973, Skylab, the first American space workshop was launched 
and its astronauts took very good images of the earth. This 
experiment was the first to demonstrate the complimentary 
nature of photography and electronic imaging from space. With 
the success in space photography, NASA with the cooperation of 
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U.S, Department of Interior launched a series of Earth Resources 
Technology Satellites (ERTS). These satellites were further 
renamed as LANDSAT series. 
Other countries also started programmes for the development 
of Remote Sensing satellites. In 1978 the French Government 
decided to undertake the development of SPOT programme and 
subsequently SPOT-1 was launched in 1986. India has recently 
launched its own Remote Sensing satellites, called Indian 
Remote Sensing Satellite-1A. It was launched from U.S.S.R. on 
17th March 1988. 
Lots of satellites have been launched from different 
countries but the data of only few are used for Remote Sensing 
purposes both in India and abroad. The most useful satellites 
for Remote Sensing purposes are the LANDSAT series, SPOT and 
IRS. In RADAR Remote Sensing from space data acquired from Sea 
Sat and SIR are frequently used. 
LANDSAT SERIES 
The data of LANDSAT series are most widely used for Remote 
Sensing purposes as they are cheap and of good quality. So far 
five LANDSAT satellites (ERTS) have been launched by NASA into 
near polar sun-synchronous orbit. They are butterfly shaped 
systems, about 3 m. tall and 1.5 m. diameter, with solar panels 
extending to about 4 m. (Table-5). 
Table-5 
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S a t e l l i t e s Orbit Operation Period Sensors 
LANDSAT 1 
LANDSAT 2 
LANDSAT 3 
LANDSAT 4 
LANDSAT 5 
18 days/917 km 
18 days/917 km 
18 days/915 km 
16 days/705 km 
16 days/705 km 
July 1972 to 
January 1978 
January 1975 to 
July 1983 
March 1978 to 
March 1983 
July 1982 to 
October 1983 
March 1984 to 
June 1989 (?) 
MSS, RBV, DCP 
MSS, RBV, DCP 
MSS, RBV, DCP 
MSS, TM, DCP 
MSS, TM, DCP 
The mission of LANDSAT series was to collect Remotely 
sensed, multispectral land data, transmit data for storage at 
ground stations operating under formal agreement. 
The first three LANDSATS which have almost same operation 
mechanism are regarded as first generation satellites where as 
LANDSAT 4 and 5 are regarded as second generation satellites. 
LANDSAT 6 and 7 are to be launched shortly with improved 
mechanism. 
LANDSAT is capable of covering the entire earth, except 
for the polar regions beyond 82^ North and South latitudes. Some 
characteristics of LANDSAT-1, 2, 3 and LANDSAT-4, 5 are given in 
Table-6 and 7. 
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T a b l e - 6 
C h a r a c t e r i s t i c s LANDSAT LANDSAT 
1, 2, 3 4 , 5 
Time taken for one orbit 
Number of orbits/days 
Total number of orbits (path) 
Temporal resolution (Repetitive coverage) 18 days 
Inclined angle from normal at Equator 
Distance between successive orbit 
Swath 
Equator crossing time (local suntime) 
Image side lap at Equator 
On board data storage 
Total field of view 
IFOV (MSS). Resolution 
IFOV (TM) Resolution 
103 min. 
14 
251 
9° 
2760 km. 
185 km. 
9.42 AM 
14% 
Yes 
11.56° 
79 X 79 m. 
99 min. 
14.5 
233 
16 days 
8.2° 
2752 km. 
185 km. 
9.45 AM 
7.6% 
No 
14.92° 
82 X 82 
30 X 30 
m 
m 
SENSORS ON BOARD 
The sensors on board LANDSAT series are 
1. Return Beam Vidicon (RBV) 
2. Multispectral scanner (MSS) 
3. Data Collection System (DCS) 
4. Thematic Mapper (TM) 
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1. RETURN BEAM VIDICON : 
It consist of television camera and view 185 x 185 km. 
ground area simultaneously. Resolution for the first two 
satellites was about 80 m. and that of LANDSAT-3 was about 40 m. 
RBVs do not contain films but instead their images are stored 
on a photosensitive surface. Then by electronic devices these 
scanned images are converted to video signals within each camera 
REV was used in LANDSAT-1, 2 and 3 but they are not used 
in LANDSAT-4 and 5. 
2. MULTISPECTRAL SCANNER (MSS) : 
This sensor covers a 185 km. swath width with resolution 
of 79 m. in four spectral bands. These bands were designated as 
Bands 4, 5, 6 and 7 in LANDSAT-1, 2 and 3. Identical bands used 
in LANDSAT-4 and 5 were designated as band 1, 2, 3 and 4. 
The IFOV of the scanner gives a resolution cell of 
approximately 79 m, on a side. The total field of view is 
11.56*^. The mirror oscillates once every 33 millisecond and 
six continuous lines are scanned simultaneously with each 
mirror oscillation. Four arrays of six detectors give analog 
signals which are converted to digital form by an on board 
analog to digital converter. Each frame covers an area of about 
185 X 185 km. with 10% end lap between successive scenes. Each 
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scene has 2340 scan lines, with about 3240 pixels per line and 
about 7, 581, 600 pixels per channel (Table-8). 
3. DATA COLLECTION SYSTEM (DCS) : 
LANDSAT satellites also function as a communication relay 
satellite through its' DCS. Each DCS can collect information every 
12 hours on eight variables such as temperature, stream flow, 
snow depth, soil moisture, wind direction, wind velocity, etc. 
These data are received and transmitted to ground base processing 
stations when the satellite passes over the DCP. 
4. THEMATIC MAPPER (TM) : 
LANDSAT-4 and 5 are having an advanced multispectral 
scanner called thematic mapper. TM has seven channel scanners, 
designed for variable use in different fields. TM has a 30 m. 
resolutions except for thermal band which has 120 m. resolution. 
There are seven bands in TM and are designated as Band 1, 2, 3, 
4, 5, 6 and 7 (Table-9). 
Table-? 
COMPARISON BETWEEN MSS AND TM SENSORS 
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C h a r a c t e r i s t i c s MSS TM 
Grey value range 
Number of detectors in one band 
Total number of detectors 
Direction along which data 
are collected 
Data Transmission rate 
Resolution 
Number of bands used 
0-63 
6 
24 
wes t t o Ec i s t 
0-255 
16 and 4 
(band 6) 
1 0 0 
Both West 
t o E a s t 
and E a s t 
t o West 
15 Mbps 
80 X 80 m, 
85 Mbps 
30 X 30 m. 
120 X 120 m, 
(band 6) 
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Table-8 
MSS SPECTRAL BANDS AND THEIR APPLICATIONS 
Band Wavelength (/>m) Princip Applications 
0.5 - 0.6 (Green) 
7. 
0.6 - 0.7 (Red) 
0.7 - 0.8 (IR) 
0.8 - 1.1 (IR) 
Detecting cultural features, 
gravel pits, quarries, useful 
in areas of deep, clear water 
and for greater water 
penetration. 
Better atmospheric penetration, 
excellent for showing silty 
water flowing into clear water, 
cultural feature identification, 
for Geology and vegetation 
discrimination. 
Vegetation, boundary between 
land and water delineating 
water bodies. 
Best for Geology, delineation 
of water bodies and for 
vegetation. 
Bands 4, 5, 6 and 7 have been used in LANDSAT-1, 2 and 3, 
they are equivalent to bands 1, 2, 3 and 4 of the LANDSAT-4 and 5 
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T a b l e - 9 
TM SPECTRAL BAND AND THEIR APPLICATIONS 
Band W a v e l e n g t h 
{ /O m) 
Nominal 
spectral 
location 
Principal applications 
0 . 4 5 - 0 . 5 2 Blue 
0 . 5 2 - 0 . 6 0 
0 . 6 3 - 0 . 6 9 
0 . 7 6 - 0 . 9 0 
1 . 5 5 - 1 . 7 5 
1 0 . 4 - 1 2 . 5 
2 . 0 8 - 2 . 3 5 
Green 
Red 
Near-
infrared 
Mid-, 
infrared 
Thermal 
Mid-
infrared 
Designed for water body penetration, 
making it useful for coastal water 
mapping. Also useful for soil/ 
vegetation discrimination, forest 
type mapping and cultural feature 
identification. 
Designed to measure green reflectance 
peak of vegetation for vegetation 
determination and vigor assessment. 
Also useful for cultural feature 
identification. 
Designed to sense in chlorophyll 
absorption region aiding in plant 
species differentiation. Also 
useful for cultural feature 
identification. 
Useful for determining vegetation 
types, vigor and biomass content, 
for delineating water bodies, and 
for soil moisture discrimination. 
Indicative of vegetation moisture 
content and soil moisture. Also 
useful for differentiation of 
snow from clouds. 
Useful in vegetation stress analysis, 
soil moisture discrimination, and 
thermal mapping applications. 
Useful for discimination of mineral 
and rock types. Also sensitive to 
vegetation moisture content. 
TM Band A p p l i c a t i o n s ( S o u r c e j L i l l e s a n d & K e f e r 1 9 7 9 ) . 
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SPOT (SYSTEM PROBATOIR D' OBSERVATION DELA TERRA) : 
SPOT-1 was launched from French Guina on 21st February, 
1986. It has a circular, near-polar, Sun-Synchronous orbit. 
It has an altitude of 832 km. and an inclination of 98.7°. 
This is the first satellite to include a linear array sensor 
and employ push-broom scanning techniques. It is also the first 
system to have pointable optics. This enables off-nadir viewing 
capabilities and it affords full scene stereoscopic imaging. 
SPOT-1 descends across the equator at 10.30 AM local sun time 
and the ground track is repeated at 26 days interval. 
Sensors on Board SPOT-1 : 
SPOT-1 consists of two identifical high-resolution-
visible (HRV) imaging system and auxiliary magnetic tape-
recorder. It operates in multi-spectral mode and panchromatic 
mode . 
Spectral Bands : 
1. Panchromatic (Black and white2 : 
i) 0.51/^m to CTS/im 
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2, Mul t i spec t r a l : 
i ) 0.50//m to 0.59//m - Green 
i i ) 0.61//m to 0.68/^ m - Red 
i i i ) 0.79/>m to 0.89^m - Near Infra Red 
Table-lO 
ORBIT DETAILS OF SPOT-1 
Characteristics Details 
Altitude (at Equator) 830 km. 
Inclination 98.7° 
Period 101.4 min. 
Number of passes for total coverage 369 
Repeat period 26 days 
Number of passes per 24 hour period 14.5/26 
Equator crossing time (descending mode) 10.30 AM 
55°N crossing time 11.34 AM 
Distance between track at the Equator 108.6 km. 
Distance between track at 55 N 62 km. 
Time between pass of two adjacent tracks 5 days 
Number of tracks between,two successive passes 26 tracks 
Number of tracks between two successive days 5 tracks 
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Table-11 
CHARACTERISTICS OF THE HRV INSTRUMENT 
Characteristics Multispectral Panchromatic 
Mode Mode 
Spectral bands (^m) 0.50-0.59 
0.61-0.68 
0.79-0.89 
Instrument field of view 4.13 
Ground sampling interval (Nadir viewing) 20 x 20 m 
3 , 0 0 0 Number of P ixe l s per l i ne (Nadir 
viewing) 
Ground Swath width (Nadir viewing) 
Pixel coding format 
Image data bit rate 
6 0 km. 
3 x 8 bits 
25 MbPS 
0.51-0.73 
4.13° 
10 x 10 m 
6,000 
6 0 km. 
6 bits DPCM 
2 5 MbPS 
INDIAN REMOTE SENSING SATELLITE (iRS) : 
IRS-lA, the first satellite of the iRS series was launched 
from Baikanour, U.S.S.R. on 17th March, 1988 at 12.13 PM (1ST) 
by Vostak Carrier Rocket. 
IRS is placed in polar Sun-Synchronous orbit at altitude 
of 904 km. The satellite circles the earth every 103.2 min., 
completes 14 orbits per day and entire earth is covered by 307 
orbits during a 22 day cycle with equatorial crossing at 10.00 AM 
Pushbroom scanning technique is used in IRS-lA (Table-12). 
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Table-12(a) 
SPECIFICATION OF IRS - lA 
Type J Body stabilised Remote Sensing 
satellites. 
Structure : Aluminium and aluminium honey comb 
weight : 950 kg. 
Sensor : LISS (2048 element CCD linear arrays) 
Number of cameras : Three (one of LISS-I and two of 
LISS-II) 
Number of spectral; Four 
bands 
Spectral bands i 0.45 - 0.52^ m 
0.5 2 - 0.59//m 
0.62 - 0.68/'m 
0.77 - 0.86/'m 
IFOV : 80.2 for LISS-I 
: 40.1 for LISS-II 
Spatial Resolution: 72.5 for LISS-I 
36.24 for LISS-II 
Swath : 148.48 km for LISS-I 
145.48 km for LISS-II 
Number of Grey : 128 
levels 
Data rate : 5.2 for LISS-I 
2 X 10.4 for LISS-Il' 
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Table-12(b) 
SPECIFICAnON OF IRS-IA SPECTRAL BANDS & PRINCIPAL APPLICATIONS 
Band Spectral Range Principal Application 
0.45 - 0.52 
0.52 - 0.59 
0.62 - 0.68 
0.77 - 0.86 
Sensitivity to sedirre ntation, 
deciduous coniferous forest cover 
discrimination. 
Green reflectance of healthy 
vegetations. 
Sensitive to chlorophyll absorption 
by vegetation differentiation of 
soil and geological boundaries. 
Sensitive to green biomass and 
moisture in vegetation. 
Many Indian and foreign satellites are in operation but 
their data is not frequently used for earth resource studies . 
SENSORS 
It is a device that receives EMR and converts them into 
a signal that can be recorded as either numerical data or an 
image. Sensors can be grouped into different categories as j-
1. Camera 
2. Scanner 
3. Radiometer 
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1. CAMERA : 
Simple Cameras : 
Cameras used in early days were only a light proof box 
with a pinhole at one end and the light sensitive material at 
the opposite end. The amount of exposure was controlled by 
varying the time the pinhole was allowed to pass light. In time 
the pinhole camera was replaced by simple lens camera by replacing 
the pinhole with a lens. In addition to the lens diaphram and 
shutter were introduced. 
Aerial Cameras : 
In Remote Sensing various types of gerial cameras are used 
for aerial photography in normal and stereomodels. Various 
filters and films are used for obtaining photograph in visible 
and infra-red spectral bands. 
The cameras in use are as follows :-
i) Single-lens frame cameras 
ii) Multi-lens frame cameras 
iii) Strip cameras 
iv) Panoramic cameras 
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i) single-lens Frame Cameras 5 It is the most commonly used 
camera in obtaining photographs for mapping purposes as they 
provide high geometric image quality. In single-lens frame 
camera the lens is held fixed relative to the focal plane and 
the film is generally fixed in position during exposure, 
although it may be advanced slightly during exposure to 
compensate for image motion. Camera with different focal 
length and format are used according to the purpose of 
photography. 
a) LFC Large Format Single-lens Frame Camera : Its focal 
length in 305 mm format is 23 x 46 cm and its film capacity 
is 1,220 m, generally used for space photography. 
b) Hasselblad Camera : It is a single-lens frame camera. It 
uses 70 mm film and can be obtained with various focal length 
lenses. 
c) Wild RC-10 Camera : It is a single-lens frame camera. Its 
format size is 2 3 cm x 23 cm and has a film capacity of about 
120 m. 
ii) Multi-lens Frame Cameras : It has the basic characteristics 
of single-lens frame cameras except that they have two or more 
lenses and expose two or more pictures simultaneously. All 
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cameras simultaneously expose the same area, but the different 
cameras contain films with emulsions that are sinsitive to 
different regions of EMR. They are commonly called multispectra1 
cameras. 
e.g. a) MPC multi-lens camera 
b) 70 mm Hasselblad 
iii) Strip Cameras.: They expose continuous strip of photographs 
of terrain beneath the path of aircraft. This is done by passing 
the film over a narrow silt opening in the focal plane of the 
camera at a rate synchronized with the speed of passage of 
ground images across the focal plane. 
iv) Panoramic Cameras s Panoramic camer is also like a strip 
camera, it views only a comparatively narrow angular field 
through a narrow slit. Ground area is covered by either 
rotating the camera lens or rotating a prism in front of the 
lens. The terrain is canned from side to side, transverse to 
the direction of flight. 
These are used for reconnaissance survey. It has a focal 
length of 610 mm and a total field of view of 120° i.e. 60° to 
each side of flight line and has a film capacity of 2000 m 
stereoscopic photographs can also be obtained. 
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2. SCANNER : 
It is an imaging system in which the IFOV of one or more 
detectors is swept across the terrain. 
A multispectral scanner records the same area in a large 
number of narrow spectral bands starting•from the near ultra-
voilet, through visible, infra-red and into the thermal infra-
red region of the spectrum. 
A scanning system employs single detector with a narrow 
field of view which sweeps across the terrains to produce an 
image. All scanning systems sweep the detector's field view 
across the terrain in series of parallel scan lines. There are 
four common scanning modes (Fig. 5) :-
i) Cross track scanning system 
ii) Circular scanning system 
iii) Along track scanning system 
iv) Side scanning system 
^ ^  Cross- Track: Scannxncj Syste'r, • 
Cross-tcack rearming sy^ :.ta.r employj; a faceted mirror that 
is rotated by -...n e.fi,.tv"c .,'f,f.;-i r. ^rith a I'orlzontal axis of 
yoL. .> !o.; •• '. •-' o • . -'• r i g , '!• ruction I."'"'? mirror 
ji.;.jv w-^  a-c '"^  . y: . v\ .. • ; ' u "J il: ^.---ii p .^ ' •oar=illc] 5C3r< Lines 
0 
. \ 
A cMo;5S-rnACKr.cANNi"n H C\\\( Ul AH SCANfJI h 
<i^:?z 
C ALONG-inACKSCANNEn. D. SIDE SCANNING SYSTEM 
F i g u r e - 5 : S c a n n i n g S y s t e m 
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ii) Circular Scanning System : 
In a circular scanning system, the scan motor and mirror 
are mounted with a vertical axis of rotation that sweeps a 
circular.path on the terrain. Only the forward portion of the 
sweep is recorded to produce images. 
iii) Along-Track Scanning System : 
For scanner system to have finer spatial and spectral 
resolution, the dwell time for each ground resolution must be 
increased. One method is to eliminate the scanning mirror and 
provide an individual detector for each ground resolution cell 
across -the ground swath. The detectors are placed in a linear 
array in the focal plane of the image formed by a lens system. 
The long axis of the linear array is oriented normal to the 
flight path and the IFOV of each detector sweeps the ground 
resolution cell along the terrain parallel with the flight track 
direction. This system is also called Pushbroom scanner becasue 
Lhe detectorrj are unQlogous to the? briotlc'n of n broom purshed 
along the floor. 
iv) Side Scanning System : 
The three systems (cross track, circular and along-track) 
described are passive system. Active system, which provide their 
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own energy source, operate primarily in the side-scanning pattern, 
RADAR system transmit pulses of microwave energy to one side of 
the flight path and records the energy scattered from the terrain 
back to the antenna is an example of side scanning system 
3. RADIOMETER : 
It is a device for quantitatively measuring radiant 
energy emitted by a body. 
Radiometers are very useful for ground truth data 
collection. The radiometer can operate in a definite spectral 
band or in multibands. Generally, multiband radiometers are 
used for ground data collection and for calibration purposes. 
A multiband radiometer measures radiation in a series of 
(discrete) spectral bands. They may operate in different 
spectral bands such as four spectral bands, which may match 
with those used by the MSS or seven spectral bands which match 
with those used by TM on board the LANDSAT satellites. 
These radiometers can be held in hand, placed on a stond 
or can be mounted on a van. 
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REMOTELY SENSED DATA PRODUCTS 
Aerial photographs as well as ImageTies obtained by-
Remote Sensing using aircraft or space craft as platforms 
by employing electromagnetic energy as the means of detecting 
and measuring object characteristics have applicability in 
various fields. An interpreter well experienced in his field 
can derive a lot of information from remotely sensed data 
products like aerial photographs (B/W, B/W,IR, normal colour, 
colour IR, Multiband photographs), aerial imageries (Radar 
imageries and thermal imageries), satellite data obtained 
both in pictorial and digital mode. 
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Digital Image Processing and Analysis 
Geology, Geomorphology, Landuse and Flood Zone mapping 
was carried out In the study area using' TM data in digital and 
visual mode. To extract different thematic maps LANDSAT TM data 
products of Path and row 143-42 were used. 
Data Products : The following data products were used, generated 
through digital image processing. 
1. TM B & W band 2 
2. TM B & W band 5 
3. TM B & W band 7 
4. TM FCC of bands 4, 5, 7 
5. TM FCC-PC of bands 1,2, 3 
6. TM FCC of bands 4, 5 and 1 
7. TM classified Principle Component Image of 
band 1, 2 and 3 
8. TM FCC of Band ratio of 4/1, 4/3 and band 3 
9. TM band Ratio Image of band 4/1. 
Equlpmenti; Used j 
VAX 11/780 based image processing system at RRSSC 
Dehradun was used for making different outputs. The image 
processing facility includes software provided by VIPS 32 
package and RRSSC developed package. 
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The capacity of the system :-
4 mb main memory 
1.1 MIPS speed 
456 X 3 disk storage capacity 
Tape units with 1600/6250 bpi 
Alphanumeric terminals with work station 
LXY 22 line printer 
LOGE DUNN Camera System 
Methodology : 
The TM data products in visual and digital mode were used 
for thematic interpre'tation of Geology, Geomorphology, Landuse 
and Flood Zones. The combine man-machine processing techniques 
were used for analysis of different TM data products for thematic 
outputs. 
Visual Interpretation ; 
1. FCC's Band ratio outputs, Band 3, 5, 7 outputs of TM, 
classified image and Principal component images were interpreted 
using Dynascan to extract information by using photo elements 
and geo-technical elements as interpretational keys. The various 
elements were identified.in the digitally processed data to 
identify the outputs best suited for the different thematic 
elements interpretation. 
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Digital Image Processing : 
The digital Image processing facilities of RRSSC, 
Dehradun were used. The digital data of TM bands were used 
for supervised classification and preparation of FCC, 
Principal Component Images, rationing etc. were carried 
out to obtain maximum thematic information on geology, 
geomorphology, landuse and flood zone mapping. 
(a) Single Band Imageries : 
Single Band Imageries of band 2 (0.52-0.60/^m), band 5 
(1.55-1.7yC/m) and b'and 7 (2 . 08-2 . 35^ m) were used for obtaining 
maximum thematic informations . 
Band 2 i.e. green in the visible region is good for 
mapping cultural features and different landuse patterns. 
Band 5 and 7 i.e. middle infra-red region is good for 
mapping different water bodies, gullies and vegetation cover. 
Band 7 i.e. reflected IR region range from 2.08-2.35 m, 
good for mapping of water bodies and vegetation. 
(b) False Colour Composite (FCC) : 
There are limitations for eyes to detect all these shades 
of grey so that preparation of FCC is necessary. There is a 
choice for making FCC of any combination of bands. FCC's of 
different band combinations were used to prepare hard copies. 
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(c) Ratio Images : 
Band ratio was also employed for the present study. Here 
DN in one-band is divided by the DN of corresponding pixels 
obtained through band ratioing were stretched to get equal 
distribution of pixel over the whole range of grey shade 
(0-256). 
(d) Principal Component Images : 
Fee's of Principal Component Images were prepared. 
A three-dimensional plot of three TM bands 1, 2 and 3 shows 
correlation of the three bands. This correlation means that 
if the reflectance of a pixel in one band is known, one can 
predict the reflectance in adjacent bands. The correlation 
also means that there is much redundancy in a multi-spectral 
data set. If this redundancy could be reduced, the amount of 
data required to describe a multi-spectral image could be 
compressed. 
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Band 2 : 
Band 2 is useful for assessing plant vigor. In the image 
of TM band 2 (0.45-0.6 m), the water bodies, moist zones along 
the river bed and gullies are reflecting light grey to greyish 
tone. In this image (left top corner) a dark grey to black tone 
indicating healthy vegetation of broad leaf type, represents 
dense forest of seesam plants and at right top corner the 
reflection is greyish to light greyish, indicating a 
vegetation of needle-leaf type, may be a babul tree. Two 
black spots are seen in the bottom of the plate, may be a moist 
body or ponds, no discrimination between water body and moist 
surrounding area. Roads and canals can not be traced over the 
whole area. Settlements are not distinguishable from other 
grey shades. 
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Band 5 : 
TM band 5 (1.55-1.75 m) near IR is good for vegetation 
moisture indication and soil moisture. Penetrates thin clouds 
and good contrast between vegetation types. 
The moist nalas are clearly picked up from dry ones. Isolated 
water bodies are clearly visible by black tone. Soils in the area 
are showing bright white tone. Presence of small black spots may 
be due Lo water logging. Gomti river is showing black tone. 
Forest areas (left top corner) are showing strong absorption, 
dark black to dark grey tone. Road, canals can not be differentiated 
from each other but can be traced only in the whole area. Settlements 
can not be distinguishable. 
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Band 7 : 
The seventh TM b^nd Is reflected IR ranging from 
(2.08-2.35 /J m) . 
Healthy vegetation is dark black tape, while mixed 
forest is showing light grey tone, nalas and moist zones 
are clearly visible as in the band 5. Only difference is 
the soil and is reflecting white tone, it may be due to 
salanity of the soil. 
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TM FCC of band 4, 5 and 7 : 
The FCC give better information on different features 
like River Channels, Gullies, Ponds, Reh infested areas and 
Vegetation Cover. The River Channel is showing dark colour. 
The gullies are clearly visible and showing blue to green 
colour. The water bodies which are covered by vegetation 
are showing red colour. Reh infested areas are identified 
by their light blue colour. The locked up moisture is 
marked by dark red colour and represents forest, crops or 
soil moisture in the scene. 
^ ^ 1 
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TM FCC of PC 12 3 : 
The features like River Channel, Ponds, Gullies, Reh 
infested areas and vegetation/forests are clearly identified. 
The river channel and ponds showing white colour. The areas 
covered by vegetation/forests show yellow colour. Reh 
infested areas are identified on the basis of the light blue 
and violet colour. The mixed vegetation and crop show red colour, 
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TM FCC of bands 4, 5 and 1 : 
Here most of the features are clearly visible. The 
river channel and other water bodies are showing dark blue 
tone, but water bodies covered by vegetation are showing 
red colour. The gullies are .clearly visible and are showing 
light green colour. Here roads, railway lines and other 
cultural features are clearly visible. The Reh infested 
areas are giving light tone. 
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Classified Principle Component Image of bands 1, 2 and 3 : 
The classified PC of bands 1, 2 and 3 are showing good 
details of soil brightness index, green vegetation index and 
wetness index. The river channel is showing dark tone while 
the water logged areas are shCJwing light blue colour. The 
paleo channels are marked by pink colour and agricultural 
fields are showing green coloijr. 
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TM FCC of bands ratios 4/1, 4/3 and band 3 : 
The FCC of band ratio 4/1, 4/3 and band 3 gives an enhanced 
picture of the area. The river channel i.e. deep water bodies are 
showing dark colour while the nalas/drains and ponds are showing 
blue colour. The gullies are also clearly visible and are showing 
light blue colour. The locked up moisture in agricultural fields 
and gullies is showing pink colour. Dry sands and soil are marked 
by green colour. 
jgs.,.,*^;i»M.jiisy 
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Ratio image of bands 4/1 : 
The River Channel and other water bodies are showing blue 
colour but those with vegetation are showing red colour. The 
dense forests are marked by red colour and crop lands are showing 
green colour. The paleo-channels are showing yellow colour. Here 
the vegetation cover is enhanced because the reflectance from 
biomass is high in TM band 4 and band 1 is good for differentia-
tion of soil from vegetation. 

CHAPTER - III 
PHOTOINTERPRETED LANDUSE PATTERN 
The landuse pattern parts of Sultanpur district (U.P.) 
was studied in an attempt to establish the correlation between 
landuse and landforms using the Remote sensing technique. The 
remotely sensed data have been effectively utilized in bringing 
out the control, exhibited by landforms on the land utilization 
pattern in the region. 
The area is underdeveloped, land utilization is basically 
agro-economic. Human settlement are scattered in small pockets 
as villages and townships. Land utilization can be broadly 
classed as cultural, agricultural, natural vegitation and 
waste land. 
LAND UTILIZATION ELEMENTS : 
Land utilization elements under stereomodel study were 
recognised and second level classification of land utilization 
elements was attempted. The elements were mapped using their 
tonal, textural and other photo and geotechnical elements. The 
following elements were mapped in the study area.(Fig. 6a, 6b). 
LANDUSE LAND COVER MAP IN PARTS OF SULTANPUR DISTRICT 
( I i iLirprn tnt lon Iron A T l n l Phor.o(jrnphs) 
• t 
Ji, («M(CI ao « J - | , j ' j 
•'0 ( '^-? 
^ 
< * 
..../ c^-
( ( \ / ' " • " : 
u 
Figure -5a 
\_y<i\ ' ' 'O 
\^^^\ • * i l w»fi'>"l 
1 0 1 »IIH.C"IHI 
[/—^1 CA»«l. 
LEGEND 
1/1^) "ivl" 
1 0 1 ••"«/i"i 
r^ja 1 IIH IHH1II0 ««1A 
1 ® 1 0«C»A«0 

64 
1. Settlement 
2. Canal and Distributaries 
3. Roads and Railways 
4. Drainage 
5. Cropland 
6. Reh Infested areas 
7. Orchards 
8. Tanks and Lakes 
9. Water Logged Areas 
1. SETTLEMENT : 
The cultural settlement occurs as villages and hamlet. 
They exhibit light to light grey photo-tone with matted texture, 
rectangular pattern, regular shape and small size. The habita-
tion exhibits preferential distribution on T„ terraces and 
natural levees. In the area, townships are characterised by 
well developed pattern of dwellings and peripheral distribution 
of building, for example, at Sultanpur town, Kurebhar and 
Jaisinghpur. 
2. CANAL AND DISTRIBUTARIES : 
The irrigation network is developed throught the area. 
The canal have gentle steady gradient from north to south. The 
area is irrigated by Sharda canal and its distributaries called 
as Sahayak Sharda canal. 
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The Sharda canal irrigate lands in the Gomti-Ghaghra 
interflue emanates from the river Sharda at the Banbassa 
headworks. The Sharda sahayak irrigation project augment the 
Sharda canal system utilizing the diverted flow from the river 
Ghaghra to the Sharda network. 
The area under study has extensive network of canal 
irrigation which forms part of the Sharda sahayak irrigation 
system. The area on the left bank is being served by the 
Sultanpur branch and its distributaries whereas the right 
bank of the Gomti river is under the command of the Jaunpur 
branch and its distributary systems. 
Sharda Sahayak Irrigation Systems : 
The irrigation programme of the Sharda sahayak was 
developed to augment the Sharda canal distribution system 
through diversion of 480 cumes of water from Ghaghra to Sharda 
drainage basins through a 28 km long link canal. The Sharda 
sahayak irrigation is controlled by Sharda bairrage located 
160 km downstream of Banbasa. Sultanpur lies within its command 
area. The right bank of Gomti river is being fed by the Jaunpur 
branch and the left bank of Gomti is under the command of the 
Sultanpur branch of the Sharda sahayak irrigation system in the 
area under study. 
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Sultanpur Branch : The area under study is being fed by Sultanpur 
branch and its distributaries, namely, Kanawan minor, Dhanpatganj 
minor, Narayanpur minor, Dhaiyang minor, Soura minor and Kurebhar 
distributary and its Phulwari minor, Bhaggupur minor, Phulouna 
minor. 
Jaunpur Branch : The right bank of Gomti river is under the 
command of the Jaunpur branch and is irrigated by the Aurongabad 
distributary and Sultanpur minor. 
Thus the Sultanpur district and particularly the study 
area is highly irrigated. 
Under stereomod'el the irrigation network of canal is 
characterised by light grey photo-tone, smooth and even texture, 
linear pattern and uniform width and negative micro-relief. 
3. ROADS AND RAILWAYS : 
Roads and railways constitute the main communication 
network in the area, unlike canals they cross the different 
geomorphic levels, connecting the habitation points. There are 
numerous roads in the study area connecting different places 
but there are two major railway lines running towards noth and 
west from Sultanpur town. 
Railway lines are characterised by their positive relief, 
medium to light grey photo-tone linearity of texture and overall 
parallel geometry of their linear tracks. 
67 
Roads are characterised by the same parameters but they 
are not as linear as the railway lines and are passing through 
settlements. 
4. DRAINAGE s 
The area is drained by rivers, stream and dry nala beds. 
The later are generally under plough. The area of study is 
drained by Gomti river, it enters the district at the northern 
border of Sukul Bazar block and leaves from Pratappur Kamaicha 
block in the south-eastern corner. 
The drainage channels exhibit light grey to grey photo-
tone, smooth texture and sinuous pattern. 
5. CROPLAND : 
The area is under intensive cultivation. The agricultural 
fields are distributed extensively on T- and T. terraces. The 
paleochannels provide at places suitable locii for crop rotation. 
Under stereomodel the cropland exhibits medium to very 
dark photo-tone, matted texture, rectangular pattern and shape. 
The tone varies from place to place depending upon the locked up 
moisture content in soil. 
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6. REH INFESTED AREA : 
It is peculiar local feature of U.P. Many track of lands 
in the Indo-Gangetic plains are rendered infertile for cultiva-
tion due to efflorescence of salt, known as Reh. The development 
of Reh is basically controlled by geomorphology and local 
climatic conditions, where capillary action brings the salts 
to the surface, it is seen at some places in the area of study. 
It is characterised by light to very light grey photo-
tone, fine texture, irregular pattern and shape and the 
drainage is external. 
7. ORCHARDS s 
Orchards of mango, jamun, guava are common in the area. 
They are also found in partially filled up channels. 
Under stereomodel they exhibit dark to dark grey photo-
tone, woolly texture and regular pattern. The crowns show 
variable shapes and signs, characteristic of the different 
vegetation. 
S. TANKS AND LAKES : 
They are characterised by negative micro-relief. The 
water bodies formed as a result of cultural development have 
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regular geometrical shape and are referred as tanks. Water bodies 
accumulated in natural depressions usually formed by partial 
filled up drainage system have been referred as lakes. 
The photo characters of these water bodies are extremely 
variable depending upon the availability surface and locked up 
moisture. They exhibit grey to dark grey photo-tone, even 
texture, homogeneous pattern, rectangular or curvilinear and 
rectilinear shapes. The peripheral parts exhibit extensive 
human influence, in the form of intensive cultivation. 
9. WATER LOGGED AREAS: 
Water-logged lands are those areas which hold standing 
water for a longer period and/or water table comes very near 
surface thus destroying the texture of the soil. The water-
logging develop due to the rise of water table and is found 
in over-irrigated areas. Water-logging was not a problem in 
pre-canal period in-the district and the water was in a state 
of equilibrium. Due to canal irrigation rise is the water table 
has been recorded due to addition of water through seepage from 
unlined canals which cross paleochannels. In this study area at 
different places the canals are cutting the paleochannels which 
cause development of water-logged areas. 
Under stereomodels the water-logged areas are characterised 
by dark photo-tone, fine texture, irregular pattern and shape, 
sometime it is covered by vegetation/phytoplanktons. 
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DISCUSSION ; LANDUSE-LANDFORM LINKAGE : 
The study of landuse pattern reveals a distinctive 
correlation between landuse and landcover in the area.It is 
more appreciable in a fluvial terrain since availability of 
water and slopes are decisive factors in the development of 
the terrains as well as the landuse resorted to. 
Habitation and human settlements have been selectively 
made on Tj terraces and few natural levees present in the area. 
Agricultural activity is extensively developed in T. terrace 
but in recent years due to population pressure partially filled 
up drainage channels and paleochannels have also been brought 
under the plough. The lower Gomti terrace TQ is generally not 
cultivated except for the 'Zaid' crop during the summer months. 
The orchards are developed in the upper Gomti terrace T_, natural 
levees, Sultanpur older alluvium and also on terrace slopes. The 
soils developed on the Sultanpur older alluvium surface is of 
varied type and supports good cultivation as well as orchard 
development. Saline soil areas are associated with the inland 
depressions where wjater table is at shallow depth. Paleochannels 
are filled water, forming ponds and lakes of the area which are 
very good for fisheries development. The canal and irrigation 
network has followed the terraces and other geomorphic boundary 
outlines but at places it has cut across the paleochannel causing 
water-logged areas. The communication network i.e. Roads, Railways 
and Telephone lines have cut across all geomorphic elements and as 
such does not exhibit any selective spatial correlation with the 
landforms. 
CHAPTER - IV 
GEOMORPHOLOGY 
Geomorphological studies of Gomti River Basin in 
Sultanpur district were carried out in an attempt to establish 
the correlation between landforms and flooding in the area. The 
ultimate objective of the study was to control recurring losses 
due to flood through an understanding of flood plain dynamics. 
The study presents an account of the depositional and erosional 
landfoirms and describes their photographic and geotechnical 
elements. 
The photographic and geotechnical elements of the area 
were studied under stereomodels. The recognition elements were 
synthesised and converged in terms of landforms, relief 
characteristics of different geomorphic units. 
GEOMORPHIC ELEMENTS 
The area under study represents the aggreded flood plain 
of the Gomti River where dynamic changes in the flow regimes 
of the Ganga drainage system during the Quaternary period led 
to the development of erosional and depositional landforms in 
the Gomti Flood Plain. For the purpose of description, the 
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elements were studied in isolations from their morphochrono-
logical sequence. Morphochronologically, the landscape evolution 
in the area has been controlled by three distinct levels of 
flood plain development which in the ascending order of antiquity 
have been designated as Gomti Recent Flood Plain, Gomti Younger 
Flood Plain and Gomti Older Flood Plain. 
The different geomorphic units recognised under the 
stereomodel and through image interpretation of TM LANDSAT 
data have been grouped into the following elements (Fig. 7a, 7b) 
1. River terraces 
2. Natural Levees 
3. Point Bar 
4. Drainage System 
1 . RIVER TERRACES : 
The river terraces scene in the Gomti Basin represents 
the vestiges of Older, Younger and Recent flood plain of the 
river. Depending upon the surface over which these vestiges are 
developed these terraces have been assigned their position in 
morphochrnology of the area. The terraces which are spatially 
associated with the Gomti Older Flood Plain are designated as 
T2 terraces. Those which are associated with the Gomti Younger 
Flood Plain have been mapped as T- terraces. The alluvial 
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deposits occurring within the Gomti Recent Flood Plain as 
terraces indistinguishable with the valley floor levels have 
been assigned to TQ terraces. 
The terraces T_, T. and T Q are alluvial and consist 
generally of silt and. fine alluvium, locally T Q terraces has 
sand mixed with alluvium. 
i) T^ Terrace 
It is developed on the Sultanpur Older Alluvium and 
occurs at the highest level corresponding to 95 m MSL. The 
terrace represents the Oldest level of the valley floor of 
Gomti Older Flood Plain. The development Of Gomti Younger 
Flood Plain resulted in the erosion of the Older Geomorphic 
surface and generated inliers which form the T- terraces. The 
micro-relief which separates the T_ terraces from the Gomti 
Younger Flood Plain varies from 1 to 2 m. Occasionally, the 
slope is sharp but generally due to human activity related 
with cultivation the micro-relief changes are discernible as 
gentle gradients. The boundaries of T^ terraces are irregular 
and sinous due to extensive erosion which has been multi-
directional and polysyclic during the post-Gomti Older Alluvial 
period. The Tj terraces are ubiquitous in distribution which 
suggest that these are reminent of an extensive planner surface 
corresponding to 95 m MSL in the area. 
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Under stereomodel the Tj terrace shows medium to light 
grey photo-tone, the settlement depicts medium to light grey 
tone and vegetation cover is scanty. The texture of this unit 
is fine and that of human influence is even. The unit shows 
irregular pattern and shape. 
ii) T- Terrace : 
The T^ terraces are developed over the desicated surface 
of the Gomti Younger Flood Plain. The spatial distribution of 
T. terraces is extremely irregular. The boundaries of T. at the 
lower level are characterised by the filled up and partially filled 
up paleochannels. The upper level of the terrace boundaries are 
defined by the T2 terraces. The T. terraces lie between 90 to 
92 m MSL. 
The development of T. surface represents a period of 
rejuvenation of Gomti drainage system which resulted in deep 
insation into the Older Gomti Flood Plains deposits. The 
deposition of the finer silt and alluvium over the exhumed 
landscape of the Older Gomti Flood Plain deposits due to the 
dynamics of Gomti Younger Flood Plain resulted in the develop-
ment of a younger valley floor in the area occupied by T^ 
terraces. The terraces morphology developed due to rejuvenation 
of the .drainage within the Gomti Younger Flood Plain manifested 
by scars of paleodrainage seen as partially fill and filled up 
channels in the area. 
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The T^  terraces are seen both as paired and unpaired 
terraces and as such cannot be assigned to erosionel or 
depositional phase of the channel dynamics-. 
Under stereomodel the T- terrace shows dark photo-tone 
due to high moisture content in the soil, the vegetation shows 
dark grey tone while the settlement depicts medium to light 
tone. The texture of the unit is even, vegetation shows matted 
texture and texture of human influence is blocky. The unit shows 
irregular pattern and shape. 
iii) TQ Terrace : 
The TQ terraces are spatially associated with the Recent 
Gomti Flood Plain. The evolution of TQ is the result of the 
development of entrenched meanders in the Gomti river channel. 
The channel is deepening by cutting through its own earlier 
flood plain deposits. The TQ is having a gradational contact 
with the recent flood plain deposits. The TQ terraces are 
developed as unpaired terraces forroed due to the channel 
migration. 
Under stereomodel the TQ terrace shows dark tone but the 
sand deposits give light tone, temporary settlements show light 
tone, vegetation is almost absent except of 'Zaid* crop. The 
texture of the unit is fine and temporary human settlement 
shows blocky texture. The unit shows irregular pattern and 
shape. 
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2.NATURAL LEVEES : 
Natural levees occur as low ridges and raised ground 
forming arcuate structure parallel to sub-parallel with the 
river courses of the area. They are highest near the river 
and slope gradually away from it. They are 500 m to 1 km. in 
width, 
Natural levees marking former river positions are present 
on the Younger Gomti Flood Plain mostly in a fragmentary state. 
Natural levees are developed in areas where the river 
channel is constricted. In the narrow section of channel, the 
volume of the flood exceeds the capacity of the channel and the 
stream spreads, AS a result the rapid current of rising water 
spill overbank, sudden loss in the velocity, reduces its load 
bearing capacity and the sediments get deposited on the banks, 
the progressive over bank sedimentation build up Natural levees. 
The development of natural levees in the area is related with 
the Younger Gomti Flood Plain. The levees of the Older Gomti 
Flood Plain if any, have been erased. The Recent Flood Plain 
has no levees in the' area. 
The Natural levees under stereomodel are characterised by 
light photo-tone, prominent relief, very low moisture content. 
Landuse is restricted to human settlement and grazing lands. 
The profile across the natural levees is steep becoming terraced 
before it finally merges with the river channel. The drainage on 
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the natural levees is external where the first order channel 
exhibit gully development. Vegetation cover is generally scanty. 
3. POINT BAR : 
They are found on the convex sides of meanders and grow 
by individual increments outwards into the meander curve. The 
point bars are mostly sandy deposits along the convex margin 
and occur as ridges. These are mostly seen along the Gomti 
river across its sinous loops. 
Under stereomodel the point bars are characterised by 
light photo-tone, internal drainage, paucity of bio-cover, the 
tapering out lines of the land forms and their spatial association 
with the river channel. 
4. DRAINAGE SYSTEM : 
In the area of study three distinct drainage systems are 
recognised which in their descending order of antiquity have 
been recognised as D., D_ and D_ drainage systems, which occur 
as filled-up channels, partially filled channels and channels 
of present day drainage system respectively. 
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i) P.. Drainage System s 
It is the oldest drainage system in the area which is 
ma nifested as filled up paleochannels, locally showing meandering 
scars and cut-off meanders. These scars are present as incision 
within the older geomorphic surface, and occur as areas of low 
relief which develop hydraulic continuity with the present day 
drainage system during peak floods. 
Under the stereomodels the D. drainage system is picked 
up as paleochannels with low relief and extensive agricultural 
activities. The pattern of cultivation is arcuate following the 
channel boundaries of D. which occurs as meander scars and cut-
off meanders. The D, drainage is recognised by its association 
with T2 terraces and cross-cutting relationship with the D-
drainage system. 
ii) D^ Drainage System : 
It is represented by partially filled-up channels. It 
represents a phase of rejuvenation which resulted in the cutting 
of the scars by the paleochannels. The linearity of paleochannels 
as seen from stereomodel is indicative of activation of relief, 
localised' silting led to partial chocking of the D- drainage 
channels, which resulted in the development of partially filled 
channels. The partially filled channels at places supports 
extensive agricultural activities and selective landuse for 
orchards. 
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The D„ paleochannels are manifested as Ox-bow lakes and 
cut-off meanders which serve as perennial ponds of surface 
water bodies. During monsoon, the paleochannels acts as natural 
drainage being partially choked, the hydraulic flow faces 
obstruction, as a result the water develops hydraulic contact 
with the low lying scars of the D. drainage resulting in large 
surface bodies of stagnant water in the area, even after the 
flood discharge. The submergence of geomorphic landscape 
corresponding to D^  drainage system causes damage to crops on 
a perennial bases. 
Under stereomodel the paleochannels are marked as 
depressions on the T/ and T^ terraces. They support good 
cultivation and development of orchards. They give dark grey 
photo-tone and woolly texture due to presence of moisture and 
vegetation. The D^ channel are recognised by linearity of 
channels and cross-cutting relationship with D. and D^ 
drainage systems. 
iii) P., Drainage System : 
The last phase of rejuvenation is manifested as present 
day surface drainage. The drainage channels are erosional, 
cutting through the Alluvial formations. The present day 
channels are linear, shallow and constricted. At many places 
present day channels occupy the paleochannels, occurring as 
82 
misfit drainage. These misfit streams are inadequate to cope up 
with the total precipitation received by the area. As a result 
local flooding concomitant with downpour are regular features 
in the area. 
Under stereomodel the present day channels show medium 
grey to dark tone, fine texture, sinuous pattern and negative 
relief. The study suggests the hydraulics can be controlled 
to prevent- flooding if the paleochannels are resurrected by 
excavation of the obstructions in the partially chocked paleo-
channels to bring it in hydraulic continuity with the existing 
channels. 
CHAPTER - V 
GEOLOGY 
GEOLOGY OF SULTANPUR ; 
The district forms a part of central Gangetic Plains of 
Quaternary age. The alluvium has been derived from the Himalayan 
ranges by the Ganga river system (Dutt, 1968). The formations 
are chiefly composed of sand, sandy clay, clay with varying 
amount of kankar and are referable to Quaternary period. The 
Older Alluvium generally occupies a large part of the area av/ay 
from the flood plain of the Gomti, the Newer Alluvium occupies 
the low dying areas of the flood plain of Gomti River Basin and 
the narrow flood plains of the tributary rivers. However, the 
lithological characters of both the older and Newer Alluvial 
units are more or less similar. Based on local relationship 
of superposition of the geomorphic units, spatial continuity 
of the formational units, their compositional homogeneity and 
depositional continuity. The Older and Newer Alluvial units have 
been assigned local stratigraphic nomenclature to describe the 
lithounits in the Sultanpur district. The nomenclature adopted 
in the present study is informal stratigraphic nomenclature. 
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TECTONIC FRAMEWORK OF GOMTI RIVER BASIN AND ADJACENT AREA : 
The Gorati Basin forms part of a much larger structure 
referred to as Ganga Basin (sengupta, 1962 and Sastri et al., 
1971). The Ganga Basin extends as a more or less monotonous 
alluvial filled plain between Saharsa and Delhi bounded by 
Delhi-Hardwar ridge in the west and Mongher-Saharsa ridge in 
the east. The central part of the Ganga Basin is characterised 
by a prominent subsurface geophysical feature generally referred 
as Faizabad ridge and traditionally considered as northern 
extension of the Bundelkhand Granitoids massif (Fig. 8 ) . 
The Sultanpur district is located on the Faizabad ridge. 
The basement depth is around 1000 meters. The precise subsurface 
geology is not known but it is expected that the Granites which 
have been encountered in the drilling at Kanpur might be present 
as basement rocks in- the Gomti valley of Sultanpur (see Rao, 
et al., 1982) . 
Though on the basis of geophysical data, Sastri (1971), 
Rao (1973) have considered the Faizabad ridge as a distinct 
subsurface unit but the surface geology and geomorphology 
does not warrant any extension of the ridge across the Gomti 
river. 
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SUCCESSION 1 
The Quaternary cover sediments of Sultanpur are referable 
to Older Alluvium and Newer Alluvium. For the purpose of descrip-
tion the lithology has been subdivided into Sultanpur Alluvial 
Formation, Gomti Older Flood Plain Formation and Gomti Recent 
Flood Plain Formation, The geomorphology exhibit positive 
correlation with the lithological formations. The geomorphic 
units have been used together with lithology as stratigraphic 
indicators for mapping the formational units. Generalised 
sequence of geological formation,their lithology and associated 
geomorphic units have been given in the Table-13. 
Table-13 
Era Geological Lithology Geomorphic 
Formation Units 
Gomti Recent Micaceous gray sand Flood plain. 
Flood Plain point bar/ 
Newer 
Alluvium 
Formation channel barCT^) 
Gomti Older A cyclic sequence of Lower Terrace 
^ Flood Plain brownish yellow (T^) 
w Formation silt and gray 
micaceous sand. 
1-1 
fo A cyclic sequence Upper Terrace c 
u 
(0 subordinate micaceous 
a g^ay sand (burried 
of brownish silt (T2) 
with sandy silt with 
channel) 
Older Sultanpur A sequence of gray/ Vast flat pene-
Alluvium Alluvial yellow/brown clay/ plain, marked 
Formation silty clay loam/ by tals cut-
silty loam off meanders 
paleochannels. 
FAIZABAD RIDGE? 
(Base not seen) 
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OLDER ALLUVIUM J 
Sulbanpur Alluvial Formation : 
The yellow and gray clays, silty clay, loams and silty 
loams occurring above 100 m contour constitute a vast alluvial 
plain whose monotony has been punctuated by cut-off meanders, 
tals and paleochannels. The layered sequence constituting the 
plain has been designated as Sultanpur Older Alluvial Formation. 
The lithounits constituting the formation are ubiquitous in 
distribution occurring as inliers within the Gomti Older Flood 
Plain Formation. The isolated distribution of the outcrops suggest 
a period o'f rejuvenation which desicate the continuity of the 
Sultanpur Alluvial Formation. 
The contact of the Sultanpur Alluvial Formation with the 
basement is not known. The subsurface data available from the 
drill holes suggest a cyclic sequence of brownish silt, sandy 
silt with micaceous grey sand which constitute burried channels, 
below the vast clay and loam sequence. 
The data in respect of the basement are•unknown, the depth 
to bedrock profile generated by O.N.G.C. on the basis of geo-
physical surveys suggest the basement at a depth of lOOO m. 
(Sastri, et al., 1971) . 
The Faizabad ridge has been postulated as basement below 
the Sultanpar Older Alluvial Formation (Sastri, 1971, Rao, 1973). 
The drilling carried out at Kanpur district and at Sultanpur 
Janauli in Rai Bareli district, the granitic basement was 
encountered. It is therefore likely that the basement at 
Sultanpur may also be granitic. 
The Sultanpur Alluvial Formation occurs as T- terraces 
in the plain track of Sultanpur generally forming elevated 
ground. The landuse is for development of settlements and 
extensive agricultural activity. The surface irrigation is 
through a network of canals which are generally located over 
the Sultanpur Alluvial Formation. 
Under stereomodels the formation shows medium to light 
grey photo-tone the vegetation cover exhibit medium to dark 
grey tone while the settlement depicts medium to light grey 
tone. The texture of the lithounit is fine, vegetation shows 
matted texture and the settlements show blocky texture.The 
drainage in the area is external with dendritic pattern and 
the gulley cross-section is narrow and steep. Bedding is 
present in the area having moderate resistance to erosion, 
boundaries are irregular. The agricultural fields and human 
settlements are covering most of the formation. 
Locally, the formation has saline soils which show very 
light grey photo-tone, vegetation is absent and the human 
influence gives light grey photo-tone. The texture of the 
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lithounit is fine and that of human influence is even. The 
drainage is external, dendritic and the valley cross-section 
is narrow and steep. The lithounits shows low resistance to 
erosion, bedding is present and its boundaries are irregular. 
Both the units are associated with the T2 terrace which 
is the oldest surface of the area lying above 100 m contour. 
The lithounits represent mechanically formed sedimentary 
formation. The narrow and steep gulley profile suggest fine 
grain elastics, clay, silt and loam. The local patches with 
high reflectance are indicative of saline soils. Stratigraphi-
cally, the lithounits represent the oldest formation as these 
are associated with T- terraces in the area. 
NEWER ALLUVIUM : 
Gomti Older Flood Plain Formation : 
The sediments comprising brownish yellow silt and grey 
micaceous sand occurring as channel fills and T. paired 
terraces below 100 m contour in the Gomti Basin of Sultanpur 
represent erosional and depositional history of the Gomti and 
its tributary streams in the area. These deposits lie at higher 
elevation that the Recent Flood Plain of the Gomti River and 
represent stratigraphic sequence older than the present day 
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channel deposits and younger than Sultanpur Alluvial Formation. 
For the purpose of description these flood plain deposits of 
Gomti drainage system have been assigned to Gomti Older Flood 
Plain Formation. 
The paleochannel deposits and T^ terrace deposits of the 
Older Gomti Flood Plain Formation occur as isolated outcrops 
showing highly irregular contacts. The contact between the 
Gomti Older Flood Plain Formation and Sultanpur Alluvial 
Formation is an unconformity as it represents the period of 
an erosion of the Sultanpur Alluvial Formation during the 
period of Newer Alluvium development in the Indo-Gangetic Plain. 
The facies fence between the channel fills and T. terraces 
within the Gomti Older Flood Plain Formation also represent 
period of breaks and possibly non-depositional unconformity 
of the nature of wash-outs. 
The subsurface data available through river cuts suggest 
a cyclic sequence of brownish yellow silt and grey micaceous 
sand which constitutes T^ terraces. 
The Gomti Older Flood Plain Formation occurs as T^ 
terraces and channel-fills in the plain track of Sultanpur, 
few meters above the recent flood plain. The landuse of T. 
terrace is for development of settlement and extensive 
agricultural activity. The channel-fill are used for cultivation 
and some fisheries development. 
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Under stereomodel, the formation shows dark photo-tone 
due to high moisture content in the soil, the vegetation shows 
dark grey tone while the settlement depicts medium to light 
tone. The texture of lithounits is even, vegetation show matted 
texture and texture of human influence is blocky. The drainage 
is external and dendritic. The lithounit shows low resistance 
to erosion, the valley cross-section is narrow and steep. 
Bedding in present and the boundaries are irregular. The area 
is densely vegetated around pockets of settlements. 
The formation represents the middle stratigraphic level 
as it is deposited in the eroded valleys below 100 m contour. 
The contact of the formation with the older sequence of 
Sultanpur Alluvial Formation is an unconformity, the association 
of channel-fills with T^ terraces indicate wash-outs within the 
formation. 
Gomti Recent Flood Plain Formation : 
The micaceous grey sand occurring just 1-2 m above the 
river channel constitutes sand deposits along the recent flood 
plain of the Gomti river. The sediments deposited as point bars, 
channel bars and TQ terraces have been designated as Gomti 
Recent Flood Plain Formations. 
The lithounits constituting the formation are extended 
along the river channels and nals. The distribution of the 
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outcrops suggest unconformity with the underlying sediments of 
Sultanpur Alluvial Formation and Gomti Older Flood Plain 
Formation. The TQ terrace rests over T. and T2 in different 
stretches of the Gomti valley in Sultanpur. 
The lithological composition of the unit is micaceous 
grey sand which constitutes the recent flood plain deposits, 
e.g. T Q terrace, point bar and channel bars. 
Under stereomodels the formation shows dark tone but the 
sand deposits give light tone, vegetation shows medium grey 
tone and temporary settlements shows light tone. The texture 
of the lithounit is fine, vegetation gives woolly texture due 
to the crown of trees and temporary human settlement shows 
blocky texture. The drainage is external, dendritic and the 
gully corss-section is broad 'U' shaped. The lithounits show 
low resistance to erosion, bedding is not discernible and the 
boundaries are irregular. The vegetation and human influence 
in the area is scanty. The unit is spatially associated with 
present channel of the Gomti and TQ terrace, it therefore 
represents the youngest formation (Fig. 9a, 9b). 
CHAPTER - VI 
FLOOD ZONES 
The geomorphological studies carried out in the Gomti 
River Basin to delineate the flood hazard potentials of 
different geomorphic surfaces. Based on the concept of 
recurrence interval of floods once in two years, ten years 
and fifty years, three distinct zones of flooding were 
delineated in the Gomti Basin (Laverson, 1980). The level 
of flooding in the area is directly proportional to recurrence 
interval. The larger the recurrence interval the higher is the 
level of flooding. On the basis of recurrence interval of two, 
ten, and fifty years. These flood zones have' been delineated 
corresponding to flood way, flood fringe and free board of 
the valley profile. The conventional technique of contouring 
the levels has not been followed, in the present study. 
Geomorphic elements, landuse and drainage morphometry were 
used as guides for delineating of the frequently flooded areas, 
commonly flooded areas and occasionally flooded areas. This 
geotechnical approach to flood zonation has been found to be 
extremely useful key for interpretation of Flood Zones from 
Remotely sensed data (Fig. 10). 
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1. FREQUENTLY FLOODED AREAS (ZONE-1) s 
The areas which are flooded every alternate year and have 
recurrence interval of once in two years, have been included 
in frequently flooded areas. This zone has low relief and 
represents the recent flood plains of the Gomti river. The 
zone-1 includes TQ terraces and recent flood plain deposits. 
It corresponds to the flood way of the river. The zone is 
very hazardous for human settlement, industrial development 
etc. The areas can be used for cultivation, pasture develop-
ment and fisheries. 
2. COMMONLY FLOODED AREAS (20NE-.2) : 
The area which undergo inundation once in ten years 
constitute commonly flooded areas. Geomorphologically, these 
represents the younger flood plain of Gomti River and hydro-
logically it corresponds to flood fringe. The geotechnical 
guides for delineation of zone-2 under stereomodels are the 
areas of gulley erosion. The upper limit of gulley erosion 
in the younger flood plain of Gomti river marks the upper 
limit of commonly flooded area. The development of large 
human settlement and industries is to be discouraged in 
this zone. Human settlement of temporary nature can be 
9B 
constructed. Permanent settlements be established after proper 
geotechnical and civil .engineering treatment of the site. 
Protective measures as embankments drains etc. be provided. 
3. OCCASIONALLY FLOODED AREA (ZONE-3) : 
The areas which undergo inundation one in 50 years have 
been included in occasionally flooded. Hydrologically, they 
represent free board and geomorphologically it constitutes 
the upper levels of the younger Gomti flood plains. 
The boundaries of occasionally flooded areas are extremely 
irregular being defined by the inliers of T- terraces in the 
Gomti Basin. These areas have paleochannels and filled up 
channels which being low lying areas undergo submergence even 
without high level floods and are zones which cause loss of 
crop due to prolonged water-logging. Proper geotechnical and 
civil engineering inputs for resurrection of drainage may 
help the reclamation of low lying areas zone-3. The areas in 
this zone can be used for development of township, industries, 
etc. 
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FLOOD MANAGEMENT IN SULTANPUR'DISTRICT 
GENERAL STATEMENT : 
The Sultanpur district forms part of the Gomti Basin. 
The Gomti river is superposed drainage system over an earlier 
flood plain of some large river which has receded and its 
geomorphic signatures in the forms of paleo-flood plain and 
channelfills control the landscape in the district. Histori-
cally/ Gomti was an entrenched river and flooding was rare. 
The recorded important flooding event during the last hundred 
years was in 1915 when the HFL touched 298.5 ft. mark (91.043 m) 
as seen from the record at old Gomti bridge at Sultanpur. 
However, about 5 00 m upstream on the railway bridge the HFL 
of 1915 has been recorded as 298.68 ft. (91.097 m ) . In this 
post-independence period the flooding frequency has increased 
in the Gomti Basin as a result the district experienced four 
major floods during the last four decades. Table presents the 
record of the flooding in the district. (Table-14). 
Year 
1915, 
1955 
1961 
1971 
1985 
Road Bridge 
298.5 ft. 
(91.043 m) 
— 
289.2 ft. 
(88,206 m) 
292,2 ft. 
(89.121 m) 
92 .0 m 
Table-14. 
HFL 
Railway Bridge 
298.68 ft. 
(91,097 m) 
300.68 ft. 
(91.707 m) 
— 
292,2 ft. 
(89.121 m) 
District 
Record 
-
288,0 ft. 
(87.84 m) 
— 
291,11 ft. 
(88,789 m) 
289,9 ft. 
(88,419 m) 
Recurrence 
Period 
4 0 years 
6 years 
10 years 
14 years 
100 
In the Gomti river the duration of the flood has varied at 
different times. The latest flooding event of 1985 has added a 
new dimension to this flood hazard, i.e. of inundation of large 
areas even after the peak flood was over. 
In 1985, the duration of flood was from 18th September, 
1985 to 27th October, 1985. This prolonged flooding and 
subsequent water-logging problems owe the source to the 
developmental activities like canals, drains, roads, tanks, 
etc- which have been constructed in the post-independence 
period as part of the planned development of the district. 
The activity resulted in obstruction of the natural drainage 
in the area. As a result, the ecological changes in the 
flooding response have become pronounced in the Sultanpur 
district. This has necessiated flood management programmes 
in the district (Appendix-i). 
The local administration worked out a detailed flood 
management strategy to combat flood hazards and prevent large 
scale destruction o"f crops and property as well as to ensure 
safety of human and animal lives in the flood affected area 
of the district. The present report deals with the flood 
management problems in the Sultanpur district under these 
heads namely :-
1. Pre-flood management 
2. Management during flood 
3. Post-flood management 
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SOURCES OF FLOODS : 
In the Sultanpur district the flood sensustricto is 
restricted to the villages on the bank of Gomti river and 
within its flood plain. Besides large areas of the district 
undergo submergence due to water-logging and inundation from 
canal seepage and lack of natural escapes for surface and sub-r 
surface recharge of the upper acquifer system. 
The blocks of Shukul Bazar, Jagdishpur Baldirai, Musafir 
Khana, Kuwar, Dhanpatganj/ Kurebhar, Dubeypur, Bhadiyan, 
Lamhua, Pratappur, Kamaicha, Jasinghpur, Dostpur and Kadipur 
gets affected by Gomti floods. The Akhandnagar and parts of 
Kadipur blocks are flooded by Majhoi and Kunwar river, the 
Pili river causes marginal flooding in the Lamua block of the 
district. Besides some major drains due to excessive seepage 
from the canals results in inundation of large tracks in the 
district. This is not the direct out come of the flooding but 
its ecological impact is similar to flooding and requires 
attention of the administration the same way as flood management 
The areas in the Tahseels of Gauriganj and Amethi have 
problems of water-logging due to recharge of water table which 
results in the submergence of standing crops in some villages 
of the Amethi and Gauriganj tahseels. 
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PRE-FLOOD MANAGEMENT 
i) DATA BASE OF FLOOD AFFECTED AREAS : 
(1) Generally In the district the flooding in Gomti is seen 
from mid-September to mid-October prior to that the flooding 
is rare. The experience has shown that flooding first occurs 
in Lucknow and after four or five days, its effects are seen 
at Sultanpur. Thus for flood forecasting the flood levels in 
the upper catchment of Gomti should be monitored in Neemsar 
and Bhatpurwa ghat in Sitapur;Gawghat, Lucknow and Hanuman 
Bridge,Lucknow. Table gives the danger point at different 
stations in the upstream of Sultanpur (Table-lS). 
Table-15 
1. Nimsar (Sitapur) 126.80 m. 
2. Bhatpurwa Ghat (Sitapur) 114.30 m. 
3. Gaw Ghat (Lucknow) 110.49 m. 
' 4. Hanuman Bridge (Lucknow) 109.50 m. 
When the level of Gomti river moves towards the danger 
points, the warning signals for flood management become 
imperative in Sultanpur at downstream district of Jaunpur. 
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The flood in Gomti river is directly related to the 
rainfall in the catchment- The management and forecasting 
for flood require monitoring of daily rainfall, duration and 
intensity data. The deviation from the past averages should be 
analysed in terms of flood warning signals. Thus, proper fore-
casting the data base at Sultanpur should have proper linkages 
with the district data bases in the Gomti catchment in the 
district of Pilibhit, Khiri, Shahjahanpur, Lucknow and Jaunpur 
(2) Data base of flood affected areas as a pre-flood 
management excercise a comprehensive socio-economic data 
base and infra-structure facilities have to be documented 
to handle the management problems during the floods in the 
district. The villages that are affected by the different 
level of flood are categorised into three categories :-
i. Flooded villages 
ii. Mahrooned villages 
iii. Partially flooded villages. 
Flooded villages are those whose both human, settlements 
and agricultural fields are inundated leading to loss of 
property and settlement. Danger for human and animal life 
exist in case immediate relief is not made available during 
floods. 
104 
Mahrooned villages are those in which agricultural land 
is submerged but settlements remain above flood line. In these 
villages the relief and evacuation is desired. The population 
can survive without immediate relief^ danger to human and animal 
life exist if relief is delayed for a long time. 
Partially,affected villages are those villages which 
are usually at the fringe of the submergence line and these 
agricultural field and settlement in low lying areas gets 
inundated. These villages have scape roots available to the 
population and are less wonderable for loss of human and 
animal life. 
The data base in respect of names of villages, population 
total area of agricultural land affected by floods etc. are 
prepared (see Appendix-II, III & IV). 
ii) FLOOD FORECASTING i 
The flood in Gomti is directly related to precipitation 
in the catchment areas to the east of Lucknow. A situation of 
this type developed in the Gomti river in 1986 when flood 
became eminent due to heavy precipitation but was prevented 
due to stopage of the rainfall in the catchment, upstream of 
Sultanpur. 
It is therefore imperative that information about the 
rainfall data should be collected by the officer-incharge of 
the flood management. 
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The sub-divisional officer in the district should inform 
the officer-incharge, flood about the rainfall data from 16th 
June onwards on daily basis. Increase from the average precipi-
tation be analysed as a warning signal. The district data base 
at Sultanpur can help in this analysis the average rainfall 
data of the district for the monsoon period has been given in 
the table-16 
Table-16 
a. June 
b. July 
c. August 
d. September 
e. October 
87.3 mm. 
307.1 mm. 
280.7 mm. 
2 02.8 mm. 
44.4 mm. 
iii) FLOOD MONITORING : 
The three tehsils of Musafir Khana, Sadar and Kadipur 
which are susceptible to Gomti floods have to be monitored 
at the bench marks as given in Table-17. 
Table-17 
a. Nimsar (Sitapur) - 126.80 m. 
b. Bhatpurwa Ghat (Sitapur) - 114.30 m. 
c. Gaw Ghat (Lucknow) - 110.49 m. 
d. Hanuman Bridge (Lucknow) - 109.5 0 m. 
106 
The tehsildars should make arrangement for collection 
of data at four hourly interval and communication of the 
information to the district data base at Sultanpur for 
analysis. For rapid communication telephone/wireless 
facilities be used when the telecommunication is not working 
information be send through special messengers. 
iv) FLOOD WARNING : 
If the analysis of rainfall data indicate a possibility 
of flood, then offfcer-incharge,flood in the district head-
quarter should communicate to the Sub-Divisional Officer and 
Tehsildars to put the staff on flood management duties. The 
Block Development Officer, Police Station incharges, Doctors, 
Veterinary Surgeon, irrigation and P.W.D. officers should also 
be informed of impending hazards of flood as a pre-flood 
management exercise. The signals for floods within 24 to 36 
hours be suitably designed by convention to communicate the 
news to the concerned Sub-Divisional Officers and Tehsildars, 
etc. (Appendix-V ) . 
The communication of the impending floods information 
to the local populace is generally done by the revenue 
olticials through their village level staff. Sometimes, 
public address system fitted on mobile vans is useful. 
Modern telecommunication devices like teleophone or wireless 
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be used where available. In habitants of the affected areas 
should be informed to be in radiance for evacuation with 
their belongings and livestocks. 
ADMINISTRATIVE PLANNING : 
In order to handle the large logistic problems that 
crop of in the wake of floods in the affected villages, the 
administrative planning is an essential part of pre-flood 
management. The flood affected villages are grouped into 
different zones. Each zone is placed under a zonal officer, 
who maintains a zonal outpost. The villages which are 
controlled by each outpost are listed. The location and 
accessibility of the zonal outpost for. flood relief work 
is made known to the local population and staff placed on 
relief duty. 
A list of flood affected villages and flood outpost 
Is given" in Appendix-VI The location of the flood relief 
outposts and shelters available in the district are worked 
out as a pre-management exercise. This is done taking into 
consideration the demographic data of the affected villages. 
In order to co-ordinate the multi-departmental and 
multi-level administrative activities district consultative 
committee comprising people representatives, heads of revenue. 
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police, P.W.D., Health, Forest, Agriculture, Animal Husbandry, 
Education, Civil Supply, Flood control Departments, etc. are 
made members of the committee. The committee will perform 
duties for resource mobilization, distribution of food, 
medicine, kerosene, petrol, diesel, salt, sugar, cloth, etc. 
to the affected areas and providing transportation boats, etc. 
for risky work at the flood outpost. 
The drill for flood relief preparations should be 
completed before the end of May or in the first week of June 
before the on set of monsoon. This is essential for resource 
mobilization such as essential supplies, medicine, fodder, 
etc. As a routine measure the repair of communication network 
is to be carried out before the monsoon. The P.W.D. and other 
related departments may be requested to provide boats and 
material for road reparis. The drain and other choked channels 
of drainage be cleaned before the rainy season as preparatory 
measures (Appendix-VII) . 
A flood control room is to be established to monitor 
and co-ordinate the activities of the civil staff during the 
floods. The district data base, Sultanpur can provide this 
facility through its computer facility for efficient data 
handling and dissemination. 
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MANAGEMENT DURING FLOODS 
i) COMMUNICATION : 
During the floods the relief operations by the administra-
tion becomes imperative at a very short notice. During the 
flood when warning of increase in the level is known the local 
population of the flood affected villages is to be provided 
transport to pre-identified safer places and to provide 
essential commodities to human and animal population of the 
affected villages for this the transport system like trucks, 
buses, tractors, bullock-carts, boats, helicopters, etc. are 
required which are pressed into service during the floods. 
ii) RESOURCES OF BOATS : 
During floods .boats become an essential means of 
communication with the flood affected and mahrooned villages. 
Since they are required only for a small period in the year 
they generally remains in neglect, at the moment of crlsses 
it becomes difficult to commission them and press into service. 
During the present study an attempt has been made to prepare 
a data base for the boats available in the district.Appendix-VIII 
presents the classification address and ownership of boats that 
can be available. This Annexure has been given to provide data 
base to the administration for requisition of boats in hour 
of need during the floods. 
110 
The speed of communication is an essential requirement 
during the floods. It is therefore necessary to acquire a 
suitable number of motor-boats and at least one helicopter 
by the district administration for management during the 
floods. 
iii) RELIEF MEASURES : 
During the floods, the flood supplies to affected 
population should include articles such as backed gram and 
rice, sugar, salt, oil, match and candle and other items of 
daily need. In case the flood is likely to extend over a 
long duration then supplies of wheat, rice, pulses, vegetables, 
etc. are also to be provided to the affected villages besides 
fodder to the animals is distributed in the flood affected 
areas. The procurement for essentials is done at the tahsil 
level for bulk supply of wheat, rice, etc. The Food corporation 
of India is approached through its depot in the district. 
The relief supply is distributed through the administrative 
missionary organised for flood management by the administration 
as a pre-flood management exercise. In order to keep distribu-
tion system in control and ensure fair and equitable distribu-
tion to that affected population during the floods a heirarchial 
system of distribution with public participation is adopted by 
the incharge of the relief operations. 
Ill 
In case of loss of human or animal life compensation 
should be provided to the affected families. The need of 
speed in extension of relief measures is essential element 
of management during floods. 
iv) SECURITY IN THE FLOOD AFFECTED VILLAGES RELIEF CAMPS J 
Consequent upon this evacuation of the villages during 
floods the home and heart of the people gets deserted during 
this period the security of private property in the villages 
and care of livestocks become a responsibility of the 
administration for which the incharge of the flood relief 
operations is required to provide protection and security in 
the evacuated villages through watchmen, homeguards and police 
The sheltering of large number of people of different 
families^communities and villages in the relief camps often 
leads to socio-economic and other tensions in the camps which 
often become a law and.order problems. To deal with such 
contingencies the local police force be kept, in readiness. 
The human greed is all pervasive and experience has 
shown that muscle power is often used in the camps to procure 
higher share of relief supplies at the cost of weaker inmates 
of the relief camps. This is to be prevented by providing 
adequate security measures in the camps. 
In case the situation is unmanageable by local force, 
assistance from P.A.C. and army is required. 
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POST-FLOOD MANAGEMENT 
i) HEALTH & MEDICINE : 
In the wake of floods the wells gets polluted the 
garbage gets accumulated into settlements in the wake of 
which there is usually an outbreak of water-borne and other 
infectious diseases in the flood affected areas. The diseases 
such as malaria, cholera, gastro-intricates, etc. become 
rampent. It becomes essential to combat the post flooding 
health hazards by providing treatment to the polluted drinking 
water sources and by an effective cover of innoculation against 
the diseases that may be expected or may emerge as epidemic in 
the flood affected areas. The health and family welfare 
departments of district has the primary responsibility to 
contribute in the post flood management for health and 
medicines. 
ii) ANIMAL HEALTH & FODDER : 
In the wake of floods there is always danger of loss 
of livestock due to diseases and shortage of fodder. This 
poses a major post flood management problems in the affected 
villages. It is essential that the entire livestock are 
provided protection against diseases that follow in the wake 
of floods through an extensive programme of innoculation. 
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The district livestock officer has basic responsibility towards 
this aspect of the flood management. He is expected to maintain 
the desired supply of'medicines, etc. taking into consideration 
the livestock population of the flood affected villages which 
can be collected from the district data base Sultanpur. 
The supply of fodder is another aspect of post flood 
management in the flooded areas. In Sultanpur district the 
straw can be centrally procured from Nilgaon and Niblet agricul-
tural farms. The district livestock officer has basic responsi-
bility for procurement and distribution of fodder to affected 
villages through the relief machinery in the district. 
iii) PUMPING OF FLOODED AREAS : 
In the wake of floods and rains, the low lying areas in 
the towns and villages often gets innundated and remains 
sutsnerged even after the main flood is over. To provide 
relief to the local population of the affected towns and 
villages an effective programme to pump out the water of the 
water-logged and submerged villages is planned as post flood 
management programme. In some critical areas this exercise 
of pumping is started right from the beginning of the floods. 
The pumping is coordinated by the Department of Irrigation, 
P.W.D. and U.P. Jal Nigam. In case the resources of the 
Government are not adequate to provide sufficient pumps, help 
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may be taken by mobilising the private pumping sets in the 
district. 
iv) RELIEF FOR REHABILITATION : 
The floods usually leads to damage to houses, etc. in 
the affected villages. The government subsidy is provided 
to the affected families on a rational basis depending upon 
the availability of funds. Generally for partially damaged 
houses grant of Rs. 200/- is given for each house and for 
completely destroyed houses a grant of Rs. 1000/- is given 
by the state. The distribution be made by the local administra-
tion with public participation, generally elected representative 
of the people at the village level be involved in the relief for 
rehabilitation. Random sample check are essential to ensure 
fair distribution of the relief to the victims. 
Besides the grant, facilities of loan may also be 
provided to the affected villages for construction of houses, 
cattle-sheds, etc. that gets destroyed,damaged during the 
floods. 
The rehabilitation programme of the evacuated population 
is to be provided by the Government by securing land in 
potentially safer locales in the village, for this purpose 
land under ceiling, common village lands, wastelands be used. 
In exceptional circumstances the Government may invoke 
acquisition of land by flood relief law of 1952. 
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s 
The provision of safe drinking water and roads should 
also be provided as a relief measures in the resettlement 
programme. 
v) REVENUE/TAX RELIEF : 
In the flood affected areas as a post flood management 
programme relief is given to the affected population from 
recoveries of revenue and tax by the Government. The recoverie 
are suspended for a period of three months and further follow-
up action is taken by the local administration in terms of the 
existing conventions and law of the State. 
vi) JOBS & EMPLOYMENT : 
In order to provide employment to landless labourers 
and small farmers in the post flood period it is desirable 
to initiate state funded developmental programmes through 
various on going schemes introduction of new ones. 
vii) FAIR PRICE SHOPS : 
The floods generally leave their scars on the availability 
of the essential supplies in the affected villages, AS a post 
flood management programme opening of fair price shops and 
public distribution systems is essential to protect the weaker 
sections of the society from local shop owner-cum-money lenders 
in the villages. 
CHAPTER - VII 
SUMMARY & CONCLUSION 
The dissertation presents the work carried out as a partial 
fulfilment of the M.Phil. Remote Sensing Applications programme. 
The programme includes review of the principles of Remote Sensing, 
methodology adopted and describes the landuse/landcover, geomor-
phology, geology and flood zones of the area. 
(1)' Remote Sensing science has been described. The nature of 
electromagnetic spectrum, its component, atmospheric effect on 
EMR and windows present in the atmosphere are discussed in 
brief. The various electromagnetic bands, sensors and platforms 
which are used in Remote Sensing have been described. 
(2) The methodology adopted, instrumentation and data products 
used have been described step-wise. The visual image and photo-
interpretation techniques have been discussed in details. 
(3) The landuse/landcover distribution of the area has been 
described. The landuse has been identified through interpreta-
tional keys of photographic and geotechnical elements. The 
relationship between landuse and landforms has provided basis 
for landuse classification of the area into settlements, canals 
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and distributaries. Roads and Railways, drainage, cropland, 
Reh infested areas; orchards, tanks and lakes, and water-logged 
areas. 
(4) The geomorphology of the area has been interpreted through 
Remote Sensing techniques. The landscape of the area has been 
controlled by three distinct levels of flood plain which in the 
ascending order of antiquity have been designated as Gomti 
Recent Flood Plain, Gomti Younger Flood Plain and Gomti Older 
Flood Plain. The geomorphic elements for the purpose of 
description has been studied in isolation from the morphological 
sequence, which comprise river terraces, natural levees, point 
bar, channel bar, and ridges. The drainage has been studied 
in details, three cycles of channel development have been 
recognised which have been designated as D,, D- and D^ drainage 
systems. The D. is the oldest drainage manifested as filled-up 
channels, the D- represents a period of rejuvenation and is 
developed as partially filled channels, the D^ is the present 
day drainage and at places occurs as misfit streams within the 
earlier channels of D„ drainage. 
(5) The geology of the area has been extracted through 
convergence of evidence collected by visual analysis of 
imageries and photographs using photographic and geotechnical 
elements as interpretation keys. The lithology was identified 
IIR 
through the interpretation of aerial photographs and standard 
TM FCC'S. The stratigraphy was worked out with the help of 
review of previous work. The area forms a part of Gangetic 
plains of Quaternary age. The alluvial deposits have been 
further divided as Older Alluvium and Newer Alluvium. The Older 
Alluvium occupies a larger part of the area away from the flood 
plain of the Gomti, the Newer Alluvium occupies the low lying 
areas of the flood plains of Gomti. The Older Alluvium has 
been mapped as Sultanpur Alluvial Formation and Newer Alluvium 
comprise two units, the older of which has been referred as 
Gomti Older Flood Plain Formation and the younger unit has been 
mapped as Gomti Recent Flood Plain Formation. 
(6) The flood zone mapping has been carried out using 
remotely sensed data products. 
(7) Based on recurrence interval the Gomti Flood Plain has 
been delineated into three distinct zones corresponding to 
(i) Frequently Flooded areas, (ii) Commonly Flooded areas and 
(iii) Occasionally Flooded areas, in contour. The zone 
corresponding to the Gomti Recent Flood Plain has been mapped 
as Frequently Flooded area when the recurrence interval is 
once in two years. The overbank deposits of the Gomti Flood 
Plain has been included under Commonly Flooded areas, when the 
recurrence interval is once in ten years. The areas occupying 
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the higher levels of the Gomti Older Flood Plain have been 
included under Occasionally Flooded areas with a recurrence 
interval of once in fifty years. 
The pre-flood, post-flood and management during floods 
strategies to be adopted by the Government in Sultanpur district 
have been discussed. 
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Data of 1985 flooding at Sultanpur district. 
Highest water level of Gomti river (at Gola Ghat) t 289 ft. 9 inch 
Duration of flood s 18.9.1985 to 27.10.1985 
1. No. of affected villages 
a) Due to flood 
b) Due to water-logging 
Total 
2. Affected area 
3. Affected agricultural area 
4. Affected population 
5. Probable value of affected 
crop 
6. No. of damaged houses 
a) Totally damaged 
b) Partially damaged 
Total 
7. Probable value of damaged 
houses 
8. Loss of human life 
9. Loss of animal life 
480 
250 
230 
480 
45.834 hectare 
29.183 hectare 
1 , 0 9 , 3 2 3 
Rs. 1 6 , 7 7 , 5 0 0 
7 , 3 9 6 
4 , 05 0 
3 , 346 
7 , 396 
Rs. 1 , 4 4 , 8 7 , 9 0 0 
7 
36 
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Appendix-II 
List 
S.No. 
of those villages 
. Villages 
affected 
by flood 
Tahseel Sadar : 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
Tota; 
Maulanapur 
Nizampatti 
Sevra 
Charthai 
Jajjaur 
Khajua Rupipur 
Sidhauria 
Amrujasapur 
Naugawan Tear 
Upodhyepur 
Sander 
Murwa 
Andha 
Madhvpur Teer 
Aghai 
i" whose ] 
are und( 
Total 
area 
(Acres) 
Tahseel 
262 
303 
768 
288 
1092 
263 
2 08 
803 
105 7 
93 
• 325 
794 
158 
2 04 
1039 
Kahdar Vasankpur 725 
Mudha 
Khojapur 
460 
193 
Modhavpur AcharyalSO 
Basan-cpur 
Tivaripur 
Sonti 
L 
338 
182 
9735 
population 
er flood 
Affected 
area 
(Acres) 
Sadar 
50 
25 
2 39 
120 
223 
125 
35 
170 
359 
45 
168 
325 
105 
70 
353 
143 
200 
88 
57 
150 
78 
3128 
and agriculti 
Affected 
area of 
agriculture 
(Acres) 
42 
20 
239 
120 
223 
125 
35 
170 
359 
47 
168 
325 
105 
70 
353 
143 
200 
88 
57 
150 
78' 
3115 
jral field 
Population 
of villages 
313 
680 
1184 
401 
1564 
316 
210 
1095 
2062 
175 
993 
1548 
372 
313 
1408 
915 
334 
451 
732 
957 
11 
16534 
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S.NO. Villages 
affected 
by flood 
Tahseel Musafir Kh 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Total 
Matiyari Kal 
Pipri 
Jamalpur 
Kankarkola 
Chek Gangli 
Pauli 
Asafpur 
ana 
an 
Total 
area 
(Acres) 
« 
517 
1202 
149 
62 
499 
819 
3804 
Affected 
area 
(Acres) 
517 
1202 
149 
62 
499 
819 
3804 
Affected 
area of 
agriculture 
(Acres) 
375 
900 
80 
45 
380 
74 0 
2870 
Population 
of villages 
809 
2164 
284 
50 
153 
1272 
5770 
12/1 
A p p e n d i x - I I i ( a ) 
Name of v i l l a g e s whose p o p u l a t i o n i s n o t u n d e r f l o o d b u t 
agriculture 
S.No. Villages 
affected 
by flood 
Tahseel Sadar 
1. Kamangadhpur 
2. Payogpatii 
3. Gopalpur 
4, Bhairavpur 
5. Modhavpur 
6. Surauli 
Total 
area 
(Acres) 
269 
119 
135 
251 
533 
1145 
is flooded 
Affected 
area 
(Acres) 
110 
51 
73 
121 
169 
558 
Affected 
area of 
agriculture 
(Acres) 
108 
49 
73 
121 
169 
558 
Population 
of villages 
640 
341 
171 
491 
562 
2023 
T o t a l 2452 1082 1078 4228 
Tahseel Musafir 
1. Mujhgawn 
2. Sansarpur 
3. Tyosi 
4 . Sikhpur Bhi 
5. Modhwa 
6. Tarai 
7. Chojjupur 
Khana 
landra 
« 
1648 
878 
466 
575 
817 
1 
419 
104 0 
525 
265 
380 
511 
1 
210 
715 
319 
260 
275 
318 
1 
140 
1276 
903 
609 
666 
1342 
-
276 
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S.No, 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19, 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
Tota 
, Villages 
affected 
by flood 
Kotwa 
Kochit 
Kailashpur 
Ranjitpur 
Pure 'chitai 
Dodra 
Kaudaili 
Kodri 
Pure Chorai 
Aurangabad 
Pure Parwani 
Pure Siddhi 
Pipro 
Isauli 
Chakkar Shot 
Bhawanipur 
Chaksipur 
Mahmoodpur Kazi 
Arwal 
Paweshar 
Malpur 
Saini 
Kapa 
Gaura prani 
Kuwansi 
Bodadad 
1 
Total 
area 
(Acres) 
369 
894 
69 
266 
399 
2802 
166 
451 
149 
633 
422 
162 
24 
494 
466 
444 
283 
218 
1065 
57 
199 
317 
1945 
523 
340 
241 
18197 
Affected 
area 
(Acres) 
260 
480 
30 
169 
285 
1510 
80 
210 
80 
325 
315 
80 
15 
315 
280 
325 
190 
140 
750 
25 
80 
190 
540 
245 
175 
135 
8761 
Affected 
area of 
agriculture 
(Acres) 
215 
370 
30 
125 
190 
750 
42 
140 
75 
230 
210 
70 
7 
240 
220 
248 
130 
80 
340 
10 
42 
100 
275 
135 
90 
42 
6504 
Population 
of villages 
654 
1451 
66 
237 
963 
3863 
421 
660 
532 
671 
593 
141 
-
2878 
638 
770 
380 
531 
498 
-
152 
715 
3653 
565 
451 
512 
27147 
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A p p e n d i x - I I I (b ) 
S.NO Villages 
affected 
by flood 
Tahseel Kadipur : 
1. 
2 . 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Mahmoodpur Jang; 
Maksudan 
Narindarpur 
Shahgarh 
Murarchak 
Dhanuwa 
Sakhauli Kalan 
Madanpur Dwar 
Khusikhpur 
Aldimaw Nurpur 
Saray Katyan 
Total 
Total 
area 
(Acres) 
3t 466 
1209 
650 
252 
92 
244 
195 
341 
721 
422 
225 
4817 
Affected 
area 
(Acres) 
235 
698 
370 
171 
75 
280 
150 
200 
300 
192 
120 
2691 
Affected 
area of 
Population 
of villages 
agriculture 
(Acres) 
180 
411 
160 
100 
68 
99 
90 
148 
223 
102 
3b 
1616 
736 
1642 
1016 
660 
41 
455 
151 
582 
1137 
690 
715 
7825 
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Appendix-IV (a) 
Name of those villages whose population and 
agriculture are partially sut^ nerged under water. 
S.No. Village Total Affected Affected Population 
affected area area area of of villages 
by flood (Acres) (Acres) agriculture 
(Acres) 
Tahseel Sadar : 
1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Godwa 
Katawan 
Hatiya Nala 
Chavni Sadar 
Karaundiya 
Dhakwa 
Imoliya Kgian 
Imoliya Khurd 
Ram Nagar 
Kobri 
Ratapur 
Wallipur 
Ratanpur 
Basaudi 
Saidpur 
Kasba Sultanpur 
Aam Kol 
Agnakol 
Nakha 
Rasulpur 
486 
1101 
53 
503 
761 
713 
1237 
364 
496 
428 
252 
144 
456 
463 
218 
735 
696 
432 
203 
285 
149 
385 
13 
9 
160 
225 
240 
82 
135 
113 
50 
8 
15 
40 
13 
42 
140 
65 
30 
45 
147 
383 
11 
7 
158 
220 
238 
80 
134 
112 
41 
6 
12 
32 
10 
35 
110 
53 
25 
38 
949 
2692 
812 
2692 
974 
1529 
1380 
730 
669 
617 
663 
496 
460 
742 
674 
1845 
607 
733 
565 
45 
1 2 8 
S.No. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. , 
33. 
34, 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
Village 
affected 
by flood 
Kalkhura 
Mahmudpur 
Sirwara 
Sarwan 
Fatehpur Sangat 
Saifullaganj 
Itkauli 
Bhabangawan 
Kuchmuch 
Karomi 
Wajupur 
Malikpur 
Dhanupur 
Bhodaiyan 
Bhatpura 
Jagdishpur 
Badruddinpur 
Baroi 
Kaudra 
Bhowyen 
Solahupur 
Belamohan 
Sharifpur 
Madhuwan 
Hayatnagar 
Ar junpur 
Belahri 
Kathu Amru 
Total 
area 
(Acres) 
221 
975 
809 
950 
1069 
938 
545 
607 
1016 
798 
568 
575 
130 
2644 
295 
794 
562 
824 
709 
544 
595 
381 
260 
922 
835 
178 
1974 
441 
Affected 
area 
(Acres) 
40 
105 
105 
190 
100 
90 
100 
130 
255 
217 
113 
187 
30 
180 
85 
160 
86 
125 
166 
125 
108 
98 
40 
115 
110 
51 
652 
173 
Affected Population 
area of of villages 
agriculture 
(Acres) 
30 
92 
82 
150 
80 
72 
80 
104 
250 
212 
112 
185 
24 
108 
82 
128 
64 
100 
166 
124 
108 
94 
34 
93 
90 
51 
652 
173 
225 
2535 
1070 
1113 
1644 
1907 
1181 
1301 
1729 
954 
925 
878 
269 
3804 
405 
1257 
635 
1233 
756 
755 
1002 
1074 
302 
1069 
1577 
473 
3128 
549 
129 
S.No. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
Village 
affected 
by flood 
Kakwadpur 
Baroi 
Bahauddinpur 
Amoliya Bisui 
Guregawn 
Dharmdaspur 
Fatepur 
Maghwara 
Mayang 
Govindpur 
Makhdumpur 
Dhobiya 
Azizpur 
Badanpur 
Brahimpur 
Barahimpur 
Chendaur 
Radhawpur 
Upadhaypur 
Bariyona 
Gaurawaran 
Patna 
Gakhauli 
Bahadurpur 
Sariyamafi 
Saray Gokul 
Tikar 
Kewtali 
Total 
area 
(Acres) 
237 
484 
816 
496 
782 
1010 
277 
1547 
1554 
281 
386 
228 
837 
419 
1146 
2353 
468 
100 
516 
243 
475 
299 
921 
717 
6 06 
449 
952 
Affected 
area 
(Acres) 
47 
75 
179 
131 
279 
210 
45 
426 
525 
55 
35 
30 
75 
70 
85 
350 
60 
15 
190 
113 ' 
184 
90 
150 
270 
150 
229 
45 
Affected Population 
area of of villages 
agriculture 
(Acres) 
47 
75 
179 
131 
279 
170 
36 
426 
525 
44 
28 
24 
60 
56 
68 
280 
48 
12 
100 
100 
184 
90 
120 
270 
124 
229 
36 
248 
786 
1455 
454 
109 3 
1202 
773 
2740 
4584 
401 
481 
293 
1176 
659 
2072 
3507 
779 
142 
1163 
342 
1236 
621 
2122 
882 
1407 
1573 
1306 
130 
S.NO. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89, 
Total 
Village 
affected 
by flood 
Pratapur 
Bahadurpur 
Kota 
Thudwar 
Newra 
Mikhnepur 
Pure Rikhi 
Pure Girent 
Kurwar 
Pipri 
Pathkauli 
Kumhai 
Nir Sahiya 
Tirche 
Bhandra Parsa 
Rampur 
Tahseel Musafir Khana 
1. 
2. 
3. 
4. 
5. 
Khemmu 
Urermu 
Pali 
Kishni 
Shahpur 
Shamsul Haque 
Total 
area 
(Acres) 
916 
490 
701 
1722 
228 
442 
385 
869 
571 
500 
420 
541 
65 
1632 
59275 
Affected 
area 
(Acres) 
6 06 
2 09 
219 
498 
155 
149 
127 
343 
161 
144 
83 
68 
17 
371 
13157 
Appendix-lv (b) 
: 
1028 
1412 
2190 
1742 
132 
450 
700 
825 
875 
57 
Affected Population 
area of of villages 
agriculture 
(Acres) 
606 
2 09 
219 
498 
155 
149 
127 
343 
161 
144 
83 
68 
17 
371 
12283 
100 
300 
340 
428 
30 
1405 
810 
1157 
5354 
483 
493 
224 
563 
825 
336 
541 
669 
392 
3286 
102003 
1577 
1510 
2700 
3494 
75 
1 3 1 
S.NO. 
6. 
7. 
8. 
9. 
10. 
11, 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
Village 
affected 
by flood 
Total 
area 
(Acres) 
Makhdumpur Kalan 1730 
Nandi 
Mohiuddinpur 
Thauri 
Pichuti 
Nasirabad 
Kochnaw 
Maw Atwara 
Nara Adhanpur 
Haliyapur 
Gajanpur Dubari 
Fatepur 
Jarikalan 
Umra 
Bhadaur 
Chandipur 
Mohiuddinpur 
Rasulabad 
Nizamuddinpur 
Jakha Shivpur 
Gangapur 
Wallipur 
Rampur 
Hemwapur 
930 
315 
1850 
1081 
320 
1321 
1241 
2812 
2470 
.a 2110 
1362 
1957 
1637 
911 
379 
540 
982 
496 
895 
92 
1430 
139 
1696 
Affected 
area 
(Acre s) 
715 
410 
180 
580 
450 
140 
450 
310 
740 
475 
390 
725 
425 
400 
310 
150 
225 
340 
175 
2 75 
120 
445 
40 
455 
Affected Population 
area of of villages 
agriculture 
(Acres) 
345 
212 
70 
215 
180 
65 
215 
190 
310 
215 
210 
425 
200 
250 
140 
75 
120 
140 
110 
135 
70 
200 
25 
128 
2339 
999 
616 
3811 
1439 
514 
2314 
2485 
4993 
5073 
3604 
2692 
3142 
2699 
1322 
822 
559 
2 09 0 
968 
1485 
261 
2057 
1945 
3539 
132 
A p p e n d i x - I V ( c ) 
S.NO. 
Tahsei 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10, 
11, 
12. 
13. 
14. 
15. . 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
Village 
gfjZected 
by flood 
el Kadipur : 
Kacha Bithaura 
Deyera 
Khaurha 
Nanemaw 
Jamkhuri 
Bhriwanpur 
Benipur 
Sawsukhapur 
Chauparia 
Jafrapur 
Mahmudpur 
Shahpur Hariwan 
Sakhauli Khurd 
Barua 
Ahiraula 
Chapar 
Gopinathpur 
Lotiya 
Kadipur Khurd 
Sadhapur 
Dewadh 
Rai Bigo 
Barwaripur 
Jalalpur 
Saraimati 
Mod ha 
Gopalpur 
Newajgarh 
Total 
area 
(Acres) 
1340 
1361 
919 
1450 
1109 
144 
256 
326 
486 
233 
254 
ish42 0 
120 
486 
517 
/U5 
415 
834 
992 
1051 
384 
2222 
520 
548 
778 
449 
626 
Affected 
area 
(Acres) 
875 
700 
611 
900 
980 
120 
210 
275 
310 
212 
200 
322 
80 
390 
39b 
455 
210 
775 
692 
420 
190 
1510 
210 
315 
670 
395 • 
100 
Affected Population 
area of of vill^igca 
agriculture 
(Acres) 
455 
172 
320 
666 
452 
41 
58 
160 
145 
109 
77 
141 
71 
222 
34 
62 
290 
193 
104 
121 
14 
265 
• 119 
53 
40 
56 
86 
2391 
3527 
976 
3463 
1948 
113 
291 
601 
587 
393 
480 
821 
480 
694 
924 
1395 
876 
1608 
1677 
1648 
931 
5170 
2595 
1374 
1410 
995 
1979 
1 3 3 
S.NO. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
Village 
affected 
by flood 
Katsari 
Shafipur 
Gudra 
Bahauddinpur 
Patan Pawaro 
Patti 
Pakarpur 
Shodhanpur 
Sakardi 
Bhatauta Tulri 
Patti 
Kathdharpuri 
Chauhan 
Kakhdhar Khas 
Hinduabad 
Bangar Khurd 
Gajinpur 
Mubarakpur 
Amillya 
Rabniya 
Bahauddinpur 
Shivpur 
Malhipur 
Wajidpur 
Total 
area 
(Acres) 
1430 
1233 
467 
631 
344 
1651 
321 
622 
659 
986 
.2 08 
829 
716 
426 
154 
230 
325 
1035 
318 
1131 
244 
Pathkauli Harisar272 
Chatauna Khurd 
Banahra 
Salahpur 
Chatauna Kalan 
Total 
Grand Total 
89 
323 
143 
466 
34158 
Affected 
area 
(Acres) 
690 
510 
325 
500 
312 
1400 
215 
485 
215 
515 
150 
420 
510 
315 
105 
115 
225 
835 
255 
920 
200 
160 
45 
215 
100 
300 
22569 
1,28,648 47,558 
Affected 
area of 
Population 
of villages 
agriculture 
(Acres) 
177 
194 
125 
181 
25 
281 
110 
49 
77 
66 
11 
190 
95 
91 
46 
74 
106 
153 
31 
317 
51 
11 
15 • 
26 
11 
25 
7021 
24,747 
3164 
1832 
781 
781 
830 
2953 
643 
675 
795 
1707 
307 
2166 
1235 
887 
139 
496 
845 
1761 
428 
2 095 
427 
325 
469 
114 
125 
144 
65974 
2,27,102 
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Appendlx-Vl(a) 
Name of villages situated at the banks of Gomti river which are 
affected by different water levels(i)TahseeI Sadar 
(A) 276 to 280 ft. 
(82.80 to 84.00 m.) 
S.No. Name of the village 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Ja jJaur 
Kahuharupipur 
Sevra 
Garthauli 
Majhwara 
Mayang 
Radhopur 
^handaur 
Naw Gawatir 
Modhawpur Tier 
Audha 
Soti 
Mudwa 
Sodaw 
Newra 
Kurwar 
Jhadra Paras-Rampur 
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(B) 281 to 286 ft. 
(84.10 to 85.80 m.) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Name of the village 
Rasulpur 
Kalkhura 
Amujasarpur 
Nakha 
Sihauriya 
Madhuwan 
Fatepur Sangam 
Badruddlngpur 
Salahpur 
Barui 
Kuchmuch 
Bodhanpur 
Karomi 
Bhoyen 
Udra 
Imliya Khurd 
Agai 
Khadar Basantpur 
Nirsahiya 
Kumhai 
(C) 287 to 293 ft. 
(86.10 to 87.90 m.) 
1. Wallipur 
2. Nizampatti 
3. Maulanapur 
4. Kasba Sultanpur 
5. Basaudi 
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S.No; Name of t h e v i l l a g e 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. • 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Saidpur 
Saifullaganj 
Dharamdaspur 
Fatehpur 
Sirwara 
Sharifpur 
Bahadurpur 
Kolhamau 
Belahri 
Barui 
Amiliya 
Bahauddinpur 
Arjunpur 
Pratappur 
Jagdishpur 
Bhadiya 
Babhan Gawan 
Kamangarhpur 
Amtiya Kalan 
Kabri 
Ram Nagar 
Chawni Sadar 
Godhwa 
i>hakawa 
Karaundiya 
Gaura Baran 
Bhatkauli 
Bariyona 
Bhayrawpur 
Saray Gopal 
Madhavpur 
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S.No. Name of t h e v i l l a g e 
37. 
38. 
39. 
40. 
41. 
42. 
43.' 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66, 
67. 
Brahimpur 
Sariya Mafi 
Govindpur Makhdum 
Kewtali 
Dabiya 
Azizpur 
Barasin 
Upadhyapur 
Aamkol 
Charthal 
Agnakol 
Patna 
Sarwan 
Mahmoodpur 
Itkauli 
Bhure Gawn 
Tikar 
Madhawpur Acharya 
Madha 
Khpgapur 
Basanput Tiwaripur 
Bahubara 
Belamohan 
Malikpur 
Wazirpur 
Katawan 
Hatiya nala 
Pyog Patti 
Pipro 
Puri Rikhi 
Mithlapur 
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S.No. Name of the v i l l a g e 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
11. 
78. 
79. 
Pahdauli 
Grant Kudwar 
Kota 
Kakwadpur 
Hayatnagar 
Upadhyaypur 
Ratapur 
Ratanpur 
Dhanushpur 
Bhatpura 
Tirchey 
Gopalpur 
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Appendlx-VI(b) 
Vlllages/Purkhon affected by d i f f e r en t l eve l s of flood 
Tahseel Musafir Khana 
S.No. Name of Revenue village Related Purwa's Name 
Nlzamuddlnpur - 88.74 m. 
1. 
2 . 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10, 
11, 
12, 
13, 
Bhoddaur 
Chandopur 
Chakjungla 
Mohiuddinpur 
Rasulabad 
Nlzamuddlnpur 
Jakhashlvpur 
Pall 
Ashrafpur 
Gangapur 
Walll'pur 
Rampurthuwa 
Hemnapur 
1. Babu ka Purwa 
1. Shukul ka Purwa 
1. Chakjungla 
1. Hajiganj 
1. Anubhala 
2. Mallahan ka Purwa 
1. Nlzamuddlnpur 
1. Puregulam Haidar 
1. Pali 
2. Purikumhar 
3. Pasi ka Purwa 
1. Ashrafpur Khas 
2. Mallahan Ka Purwa 
3. Pure Bhlkau 
4. Pure Bhadra 
5. Pure Umra 
1. Gangapur 
1. Wallipur 
1. Rampurthuwa 
1. Hemnapur 
2. Pure Mallahan 
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S.NO, Name of Revenue v i l l a g e Rela ted Purwa ' s name 
Aamghat - 88 .74 m. 
1. 
2. 
Khemmau 
Urermau 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10, 
11 
12 
Pali 
Kisni 
Shekhpur Bhadra 
Makhdumpur Kalan 
Nodo 
Mohiuddinpur 
Thori 
Matiyari i^ alan 
Pichuto 
Nasirabad 
1. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
1. 
2. 
3. 
4. 
5. 
1. 
2. 
1 . 
1. 
2. 
1 . 
1. 
1 . 
1. 
2. 
3. 
4. 
5. 
1. 
2. 
3. 
1. 
Pure Mallahan 
Urermau 
Pure Gudiyan 
Mir Mau 
Bakwamau 
Bahra Purab 
Bakhra Pandey 
Pure Mahipat 
Samda 
Pure Tiwari 
Pure Kwidsun 
Pure Kurmin 
Pure Bodha 
Dudhadharo 
Saidpur 
Buddha 
Pure Tiwari 
Khirkhiraghat 
Kalyanpur 
Mohiuddinpur 
Alinagar 
Matiyari Kalan 
Pure Akbar 
Rangwa 
Kutighat 
Pure Shankar Singh 
Pure Sikew 
Pure Chidi 
Pichuti Khas 
Mogha 
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S.NO, 
1 3 . 
14 . 
1 5 . 
16 . 
17 . 
1 8 . 
1 9 . 
2 0 . 
Name of Revenue v i l l a g e Re la ted Purwa 's name 
Kochnaw 
Mau Atwara 
P i p r i 
Jamalpur 
Nara Adhanpur 
Gajanpur Duwariya 
Ha l i yapu r 
Fa t ehpu r 
21. 
22. 
23. 
Jaraikalan 
Kakar Kola 
Umra 
1. 
1. 
1. 
2. 
1 . 
1. 
2. 
3. 
4. 
1. 
2. 
3. 
4. 
1. 
2. 
3. 
4. 
5. 
1. 
2. 
3. 
4. 
5. 
1. 
1. 
1. 
Pure Risal 
Rudapur 
Pipri 
Newada 
Jamalpur 
Pure Jabar 
Pure Sodhan 
Pure Puddo 
Nara Khas 
Chataro 
Pure Jaswant 
Gajanpur 
Pakai Kallahan ka Purwa 
Jharui Ka Purwa 
Gauhaniya 
Widyanti ka Purwa 
Mallahan ka Purwa 
Kaisan -ka Purwa 
Gangwa 
Kakwa 
Logon Ka Purwa 
Jhau ka Purwa 
Patkhaili 
Jaraikalan 
Kakar Kola 
Pure Jawahar Tiwari 
Appendix-VI(c) 
Tahseel Kadipur 
143 
Water level Name of the village Name of the Purwa 
80.50 m. 1. Sodhapur 
" 2. Rai Bigo 
" • 3. Malhopur 
80.80 m. 1. Shivpur 
81.15 m. 1. Wajidpur 
81 .40 m. 1 . Chapar-
" 2. Baruwa 
3. Gudra 
" 4. Bahauddinpur 
" 5. Sodhanpur 
" 6. Malhipur 
" 7. Kadipur Khurd 
8. Sadhapur 
9. Sarai Rani 
10. Bagar Khurd 
11. Amilya 
12. Mubarakpur 
13. Jaghanpur 
14. Rabniya 
1. Retwa Malhauti 
1. Malhauti 
2. Sipahi 
1. Derodit ka Purwa 
1. Malhauti 
1. Nabwan ka Purwa 
1. Golba 
1. Godidian ka Purwa 
2. Pradhan ka Purwa 
1. Pradhan ka Purwa 
1. Malhauti 
1. Bodauli 
1. Chamrauti 
1. Kasiya Hawa 
2. Malhauti 
3. Goderia ka Purwa 
1. Puri Gosai 
2. Malhauti 
1. Malhauti 
1. Khali ki Malhauti 
1. Malhauti 
1. Harijan Basti 
2. Mishran 
1. Tirwa 
1. Tirwa Malhauti 
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Water level Name of the village Name of the Purwa 
61.60 m. 
II 
li 
II 
81.78 m. 
II 
II 
II 
II 
II 
II 
II 
II 
1. Diwadh 
2. Baruwa 
1 
3. Gopinathpur 
4. Ahiraula 
1. Kacha Bhitaura 
2. Rai Bogo 
3. Kotsari 
4. Lotiya 
5. Gudra 
6. Patna Pwaropatti 
7 . Jamk'huri 
8. Banipur 
9. Chaupariya 
10. Mahmudpur 
1. 
1. 
2. 
3. 
4. 
5. 
1. 
1. 
2. 
3. 
1. 
1. 
2. 
1. 
1. 
2. 
1 . 
2. 
1. 
1 . 
1. 
1. 
1 . 
2. 
3. 
Malhauti 
Malhauti Dakshin 
Malhauti Purwi 
Chamrauti 
Ahirauti 
Babhnauti 
Malhauti 
Malhauti Dakshin 
Chamrauti 
Malhauti 
Bahriya 
Atara Malhauti 
Kamrauti 
Bhatpura 
Malhauti 
Brahman ka Purwa 
Tore ka Malhauti 
Jhaliya ka Purwa 
Malhauti 
Hari jan Basti 
Banipur 
Harijan Basti 
Ahirauti 
Harijan Basti 
Malhauti 
11. Hawanpur 
12. shahpur Haribansh 
13. Sobsukapur 
1.4 . Jaf rapur 
1. Kalhauti 
2 . B=>bu ka Purwa 
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Water level Name of the village Name of the Purwa 
81 .78 m. 
81 .90 m. 
82.00 m, 
1. Khairha 
2 . Diyra 
1. Sakardi 
2. Hinduabad 
3. Katdhar Khas 
4. Katsari 
5. Jalalpur 
6. Lotiya Khas 
1. Shivpur 
2. Wajidpur 
3. Chatautna 
1. Chamrauti 
1. Rafghat 
1. Purab Malhauti 
2. Paschim Malhauti 
3. Ahiran 
4. Dhobiyan 
1. Saheli ka Purwa 
2. Bajari Mujhan 
1. Malhauti 
1. Mishran ka Purwa 
1. Malhauti 
1. Lotiya Khas 
1. Ojhan ka Purwa 
2. Upadhyan ka Purwa 
1. Sher Khan ka Purwa 
4, Bahauddinpur 
5. Sodhapur 
6. Chatauna Khurd 
7. Boshara 
8. Salahpur 
1. Lakauliya ka Purwa 
2. Amrauti 
3. Ahirauti 
1. Ahiran 
2. Chamrauti 
9. Baruaripur Kalhauti 
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Water level Name of the village Name of the Purwa 
82.10 m. 1. Natl Mau 
2 . Kocha Bhitauri 
3. Shafipur 
4. Morcha 
5. Pakarpur 
6. Shahabuddinpur 
1. 
2. 
3. 
1. 
2. 
1. 
1 . 
Kalhauti 
Gadiriya k.a Purwa 
Chamrauti 
Malhauti 
Ahirauti 
Kalhauti 
Kalhauti 
1. Kalhauti 
7. Sakhauli Khurd 
8. Patkhauli Sousar 
82.15 m. 1. Gajainpur 
2. Gopalpur Newajgadh 
3. Bhataula Tulsipatti 
1. Majindpur 
2. Ahirauti 
3. Tara ka Purwa 
4. Nathai ka Purwa 
5. Tara ki Malhauti 
6. Mishran ka Purwa 
1. Kalhauti 
1. Khaley ka Purwa 
2. Kalhauti 
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Appendlx-VIl 
Name of villages affected by water-logging 
Tahseel Sadar 
1. Sanaibhar (Bhiranpur) 
2. Badhni 
3. Haji Patti 
4. Bhiti 
5 . Narhi 
6. Baburi 
7. Mahisuwa 
8. Bilampur 
9. Kenora 
10. Madhawpur 
11. Bokharipur 
12. Paliya 
13. Kaibha 
14. Jaguwawan west 
15. Arjunpur 
16. Asarwan 
17. Chaksona 
18. Gyanipur 
19. Kamapur 
20. Miranpur 
21 . Dilawanpur 
22. Jamkhuri 
23. Dawud Patti 
24. Mahmudpur 
25. Bajeti 
26. Khalilpur 
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27. Ramgadh 
28. Kanhaipur 
29. Sakarsi 
30. Teryen 
31. Mushar Nachna Baraunsa 
32. Salimpur grunt 
33. Barola 
34. Sidar Chamurkha 
35. Gaura 
36. Bhagwanpur 
37. Diwakar Patti 
38. Phulawna 
39. Ahirani 
40. Sarangpur 
41 . Baghna 
42 . Sakardepur 
43. Patna Sihoriya 
44. Sonupas 
45. Patna Hariwansh 
46. Kolhapur 
47. Dandwa 
48. Mungar 
49. Bhidura 
50. Sawai 
51. Bhairawpur 
52. Sariya 
53. Bhawanipur 
54. Wibharpur 
55. Premapur 
56. Khajuri 
57. Domapra 
58. Bhabhot 
59. Pidhi 
60. Gadauli 
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61 . Dodhygupur 
62 . Paliya 
63. Devrar Bhatmai . 
64 . Sonara 
65. Parsottampur 
66. Binchey Kajalha 
67. Sarangpur 
68. Belagra 
69. Parsa 
70. Parsada 
71. Isoor 
72. Rupinpur 
Tahseel Musafir Khana 
1. 
2. 
3., 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
• 18. 
19. 
20. 
21. 
Lai Bhasiyan 
Lalpur 
Puri Ausan Singh 
Rampur Naurangabad 
Jodhanpur 
Harden 
Anghi 
Bajgodhi 
Baksgarh 
Ram Gadi 
Umradih 
Barauliya 
Bhikhipur 
Aura 
Harkaranpur 
Puri Chitai 
Herua 
Dewsipur 
Dura '^^au 
Bhabai 
Balbhadurpur 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
Janapur 
Suratgadh 
Ajabgadh 
Shahpur 
Dhosriya 
Nibhi 
Atrauli 
Sarmi 
Parasrampur 
Itraul 
Mahmoodpur 
33. Bhat iyar i Kalan 
Tahseel Kadlpur 
1 . Lambhua 
2. Saytapur 
3. Ghatampur 
4. Hathoda 
5. Sarai Dusar 
6. Thauri 
7. Barehta 
8. Khudauli 
• 9 . Parjanpatti 
10. Bhagautipur Uttar- Dakshin 
11. Bhagwatipur 
12. Kuwarpur No. 3 
13. Naujawan 
14. Sentapur 
15. Dhuripur 
16. Ramnagar 
17. Gulalpur 
18. Kalaipur 
19. Munij 
20. Trilakpatti 
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2 1 . B a s i p u r 
2 2 . B a r n i 
2 3 . Bhusepi i r 
24. Darbarpur 
2 5 . Chaurhai- a 
26. Pungar 
27. Sadarpur Bhai 
28. Shivgadh 
29. Kaithapur 
30. Kelhari 
31. Gothua Jaipur 
32. Khasdi 
33. Belauna Purab 
34. Belauna Paschim 
35 . Bharabpur 
36. Raja Umri 
37. Sarai Makarkola 
38. Arjunpur 
39. Bhagiyapur 
40. Dhariya Mau 
41. Khandlan 
42. Chochikapur 
43. Bharkhara 
44. Ausanpur 
45. Raghunathpur 
46. Daswatpur 
47. Mathurahi 
'48. Siryawan ka Purwa 
49. Jamni Kalan 
50. Jakhni Khurd 
51. Samhuda Khurd 
52. Shankarpur 
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53. Basawanpur 
54. Tarhi 
55. Hata 
56. Aasjitpur 
57. Umarpur 
58. Newalpur 
59. Khalispur Mubarakpur 
60. Karbin 
61. Rampur Khurd 
62. Kamrawan 
63. Kaimaspur 
64. Maghgawan 
65; Fade la 
66. Teduwa 
67. Dhanupur 
68. Bhojpur 
69. Rampur Sakrwari 
70. Bhilampur 
71. Baghrauli 
72 . Basha 
73. Dewapur 
74. Jaunra 
75. Saraya Mubarakpur 
76. Harthua Babhanpur 
77. Biraipur Bhatpura 
78. Alimuddinpur 
79. Gidhauna 
80. Mitrpur Tetha 
81. Tikri 
82. Bhairawpur 
83. Losdha 
84. Anurudhpur 
85. Badaurapur Khawajapur 
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86. Maroi Kishundaspur 
87. Sakhauli 
88. Jamalpur 
89. Jagdishpur 
90. Hajipur Biri 
91. Sijilpur 
92. Kamia Bahauddinpur 
93. Domapur 
94. Rampur 
95. Unrukha 
96. Mahmudpur 
97. Gausain Sinhpur 
98. Bhopalpur Uch-hara 
99. Halapur 
100. Gyanpur 
101. Basawanpur 
102. Gopalpur Barajawn 
103. Udaypur Sakarbari 
104. Uharpur Bhatpura 
105. Alohdadpur 
106. Barua Saraiwari 
107. Govindpur 
108. Pipri 
109. Sambharpur 
110. Rajapur 
111. Parsada 
il2. Mudla 
113. Kanakpur 
114. Ramnagar 
115. Rawpur 
116. Dashupur 
117. Jasarpur 
118. Bari Sahnan 
119. Rupaipur 
120. Khanpur Pilai 
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121. Khusawanpur 
122. Faizulapur 
123. Bhailara 
124. Nipura 
125. Khawaja Rawatpur 
126. Patarkhas 
127. Katwari Jahan 
128. Harpur 
129. Allauddinpur 
130. Banganwadih 
131. Banwaha Sirkhinpur 
132. Shajakpur 
133. Negri 
134. Hakimpur 
Tahseel Amethi 
1. Kanaksinhsur 
2. Semra 
3. Madirika 
4. Saruwawa 
5. Sanha 
6. Nasingh Bhanpur 
7. Koriyani 
8. Rangwariya 
9. Dhanapur 
10. Sultanpur 
11. Rajpur Kalyan 
12. Purab dwar 
13. Bhusiyawan 
14. Dalshahpur 
15. Paschim l>wara 
16. Bhaganpur 
17. Tata 
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18. Ramdaypur 
19. Sarai Rajshah 
20. Jungle Ram Nagar 
21. Ramnagar Maphi 
22. Marphapur 
23. Aghar 
24. Chaturbhujpur 
25. Sarai Murmati 
26. Mochwa 
27. Sundapur 
28. Darkha 
29. Ahirawat 
3'0. Sonpur Mankanth 
31. Loharta 
32. Umapur Manapatti 
33. Katra Hulasi 
34. Loniyapur 
35. Rebha 
36. Ramdaypur 
37. Gangoli 
38. Badgawn 
39. Kohra Mahmudpur 
40. Dalshahpur 
41 . Sultanpur 
42 . Purab Gawn 
43. Naraini 
44. Nainha 
45. Dhadhudhar 
46. Gungwach 
47. Karirgawn 
48. Karaundi 
49. Baisda 
50. Khodhar 
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51. Bhimi 
52. Tikawar 
53. Tikri 
54. Nawgirwa 
55. Mohanpur 
56. Chandriya 
57. Gaurikpur 
58. Khanipar 
59. Karnaipur 
60. Amtahi 
61. Arsani 
62. Saruwawa 
63. Abhay Mafi 
64 . Ehadawn 
65. Mochwa 
66. Rawatpur 
67. Bhiriwai 
68. Bhawaiya 
69. Trilokpur 
70. Alampur 
71. Bh a i s a 
72. Sonari 
73. Tiwaripur 
74 . Dhama 
75. Basdiwpur 
76. Chidha 
77. Sambhapur-
78'. Narharpur 
79. Chacha 
80. Chaurahra 
81. Agresar 
82. Narbahanpur 
83. Bahadurpur. 
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Tahseel Gauriganj 
1. Bhatgawan 
2. Bhanmatipur 
3. Maghwara 
4 . Mau 
5. Basti Dai 
6. Mulalpur 
7. Raunja 
8. Tulsipur 
9. Benipur Baldew 
10. Puri Abadullah 
11. Chariyawan 
12. Khankdei 
13. Pahadpur 
14. Itaujan Paschim 
15. Sarai Hriday Shah 
16. Narauli 
17. Motanpur 
18. Oripur 
19. Sarauli 
20. Rahusi Khurd 
21. Akuiyan 
22. Bhaniyapur 
23. Sewai Hemgarh 
24. Chilbili 
25. Juthipur 
26. Dadupur 
27. Bahorikpur 
28. Guwawan 
29. Andhi 
30. Gogmau 
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31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
Ramgadhi 
Baksh Godh 
Sirkhiri 
Nimi 
Paras Rampur 
Dhanipur 
Sarmin 
Sujanpur 
Gopalipur 
Basupur 
Gujar Tola 
Puri Fazil 
Paiga 
Rahsi Khurd 
Sumro 
Gogra 
Asura 
Bhiwanshahpur 
Raghavpur 
Banwaripur 
Etha 
Pathanpur 
Atanagar 
Sakrawan 
Chandaipur 
Pahpdpur 
Padri 
Babupur 
Samhawnn 
Lalshahpur 
Asaidapur 
Sarai Barband Singh 
Darpipur 
64. Kajauri 
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65 . Gudur 
66. Tikriya 
67. Bisudan Daspur 
68. Harakpur 
69. Anapur 
70. Dostpur 
71. Jethauna 
72. Mishrauli 
73. VAahivTiapur 
74. Pachehro 
75. Saitha 
76. Lai Machiyaw 
77. Lalpur Jamo 
78. Puri Ausan Singh 
79. Jethanpur 
80. Rampur Naurangabad 
81. Puri Chitai 
82. Puri Anami Mishr 
83. Puri Dhaneshgir 
84. Dewkipur 
85. Duramau 
86. Harikaranpur 
87. Bhiwai 
88. Bhakipur 
89. Gauriyabad 
90. Janapur 
91. Godhi Lai Shah 
92. Umradoh 
93. Bhawangadh 
94. Bhawyen 
95. Godipur 
96. Balbhadrpur 
97. Ghatampur 
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98. Babupur 
99. Barauliya 
100. Suratgadh 
101. shahpur 
102. Ajabgadh 
103. Gopalpur 
104. Kamasi 
105. Laknapur 
106. Basantpur 
107. Rajamau 
108. Tejgadh 
109. Hardoiya 
110. Ramshahpur 
111. Sawan ka Gawn 
112. Lonra 
113. Sahnseriyan 
114. Bagiya Kailash 
115. Garthauliya 
116. Pichaura 
117. Kishundaspur 
118. Dalipgadh 
119. Purkhopur 
120. Newada Kishungadh 
121. Harkaranpur 
122. Kasrawan 
123. Jugaipur 
124. Dakhingawn 
125. Usra 
126. Pachela 
127. Aksara 
128. Ulra 
129. Puri Harimunsh 
130. Chandauki 
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131. Bua Rampur 
132. Paliya 
133. Kapurpur 
134. Sariya 
135. Keshawpur 
136. Parasda 
•137. Rajapur Kohra 
138. Dewar Diwkali 
139. Judiyapur 
140. Bahrikha 
141. Govindapur 
142. Kithiyawan 
143. Kusbera 
144 . Gadiyan 
145. Sorawn 
146. Baranpur 
147. ^atanpur. 
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APP£NDIX-VIII 
LIST OF BOATS, JANPAD SULTANPUR 
S#No. Name & address of Boat owners Type of Boats 
Large Medium Small 
Ram Lotmasaw, Pur Acharya - 1 
Buddhi Ram, Sut Ramlal, Khadar, 1 -
Basantpur 
Ram Bahadur Singh, Sut Baini, 1 -
Madhav Singh, Khadar, Basantpur 
Ram Bahadur Singh, Sut Ganga 1 -
Khadar, Basantpur 
Ram Naresh, Sut Ganga Khadar, 1 -
Basantpur 
Ram Manohar, Sut Ram Harsh, 1 -
Saraiyya Mafi 
Kamta Prasad, Sut Jairam Agai 1 -
Ram Milan, Sut Shri Pal Agai 1 -
Ram Murat, Sut Ram Dular Agai 1 -
Qamruddin, Sut Pitambar Muduba 1 -
Noor Mohd., Sut Sher Mohd. Dharwan - 1 
Hosla Singh, Brahampur - 1 
Amar Nath, Mithneypur 1 -
Raj Mani, Sut Ram Bahadur Agai - 1 
Ram Bahadur, Sut Jagdesh Khadar, - - 1 
Basantpur 
Sehtu, Sut Ramu,Katawan - 1 
Girdhari, Sut Lahuri, Katawan - 1 
Dundhi, Sut Ramnu, Katawan - 1 
Ram Avtar, Sut Bhagwati, Katawan - 1 
Satai, Sut Gaidur, Katawan - 1 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Mr 
II 
II 
It 
II 
II 
II 
II 
M 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
contd.... 
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S.No. Name & address of Boat owners Type of Boats 
Large Medium Small 
21. Mr. Ram Avadh, Sut Dhundhi, Katawan - 1 -
22. " Sut Ram, Sut Muni, Katawan - 1 -
23. " Ram Bux, Sut Sitaram, Imlia Khurd 1 - -
24. " Ram Phair, Sut Daulat, Imlia Khurd 1 - -
25. •" Pehladi, Sut Parag, Imlia Khurd 1 - -
26. " Ram Vilas, Sut Ram Narain, Imlia 1 _ _ 
Khurd 
27. " Shambhu Nath, Sut Hiralal, Imlia 1 - -
Khurd 
" Mahavir, Sut Swaroop, Ratanpur 1 - -
" Shadda, Sut Ram Prasad, Sarwan 1 - -
" Shiv Prasad, Sut Ram Jiyavan, - - 1 
Kuchmuch 
" Dhirsan, Sut Ram Ajore, Kuchmuch - - 1 
" Hirdey Ram, Sut Ram Ganesh, Kuchmuch - - 1 
" Dashrath, Sut Ram Kishun, Kuchmuch - - 1 
" Ram Pal, Sut Gajadhar, Bhatpura 1 - -
" Yunus, Sut Sher Ali, Karomi - - 1 
" Ram Nath/ Badruddinpur 2 - -
" Mahadev, Sut Ram Karan, Badruddinpur - 1 -
" Ramjas, Sut Ram Kalap, Badruddinpur 1 - -
" Ram Dular, Sut Jhuri, Badruddinpur 1 - -
'" Laxman, Sut Sampati, Badruddinpur 1 _ _ 
" Badri, Sut Ram Badal, Jagdishpur 1 - -
" Bhagwandas, Sut Phairai,Jagdishpur - - 1 
" Dhani, Sut Badloo, Barui 1 - -
" Malhoo, Sut Chhotu - 1 -
" Ram Chandra, Sut Nanku, Bhasorhi - 1 -
contd... 
2 8 . 
2 9 . 
3 0 . 
3 1 . 
3 2 . 
3 3 . 
3 4 . 
3 5 . 
3 6 . 
3 7 . 
3 8 . 
3 9 . 
4 0 . 
4 1 , 
4 2 . 
4 3 . 
4 4 . 
4 5 . 
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S.No. Name & address of Boat owners Type of Boats 
Large Medium Small 
Prabhu Dayal/ Sut Gopal, Bhasori - 1 
Raj Dev, Sut Siyaram, Bhasori - 1 
Ram Lakhan, Sut Duvri, Bhasori 1 -
Pati Ram, Sut Ram Pal, Walipur - 1 
Vansh Raj, Sut Dularey, Walipur - 1 
Ram Karan, Sut Balla, Bhoyen - 1 
Sukh Raj, Sut Changu - 1 
Tejai, Sut Samiullah, Bhoyen - 1 
Mathura, Sut Munna, Bhoyen - 1 
Munni Din, Sut Bhulai, Bhoyen - 1 
Mohd. Muqeem, Sut Naseer, Bhoyen 1 
Ram Nath, Sut Pudan, Mohnapur - 1 
Ram Dev, Sut Ram Samujh, Mohanpur - 1 
Vishwanath, Sut Hira, Mohanpur - 1 
Ram Achevar, Sut Sitaram, Odhra 1 
Hakeem, Sut Ghafoor, Odhra 1 
Ram Kishore, Sut Thakur Din, Bhoyen - 1 
Ram Jiyavan, Sut Hari Ram, Bhoyen - 1 
Bhikari, Sut Ram Dular, Bhoyen - 1 
Bhagwandas, Sut Jhiguri, Bhoyen - 1 
Buddhu, Sut Sahebraj, Bhoyen - 1 
Nanku, Sut Barsati, Bhoyen - 1 
Ram Piyare, Sut Ramcharan, Bhoyen - 1 
Bhagwan Din, Sut Gherau, Bhoyen - 1 
Ram Padarath, Sut Shiv Din, Bhoyen - 1 
Baichu, Sut Phirai, Bhoyen - 1 
Ram Dutt, Sut Jagrup, Batua, Majhre 1 
Katodia 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71 . 
72. 
Mr 
II 
M 
II 
II 
II 
II 
II 
• I 
II 
It 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
contd 
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S.NO. Name & address of Boat owners Type of Boats 
Large Medium Small 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
Mr 
II 
II 
II 
II 
II 
•1 
II 
II 
II 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
Lalta, Sut Rameshar, Katodia 
Abdul. Shamim, Sut Latif, Odhra 
Achebar, Sut Sriram, Odhra 
Rojai/ Sut Bhoosa, Odhra 
Banshi Lai/ Sut Sriram, Odhra 
Gojai, Sut Bhoosa, Odhra 
Habib, Sut Isa, Odhra 
Banarsi, Sut Misri Lai, Hathya Nala 
Ram Lakhan, Kolhuamau 1 
Bharat, Sut Samujh, Arjunpur 1 
Ram Piyare, Sut Ved Nath, Amujasarpur -
Sharda, Sut Ram Tav Kakal,Amujasarpur -
Rajaram, Sut Jagvant, Amujasarpur -
Ram Din, Sut Som Dutt, Amujasarpur 
Ram Aasre, Sut Dubri, Sihoriya 
Munni, Sut Jagru, Madhavpur Acharya 1 
Jag Prasad, Sut Sitaram, Maddha 1 
Chandrika Prasad, Sut Vishwanath, 1 
Chandore 
Hosila Prasad, Sut Ramjas, Chandore 1 
Santram, Sut Sheetal, Maddha 1 
Kashl, Sut Jhagru, Maddha 1 
Ram Kishan, Sut Sehtu, Maddha 1 
Sukh Raj, Sut Ram Lakhan, Maddha 1 
Gokul, Sut Jagannath, Maddha 1 
Ram Nath, Sut Mahadev, Maddha 
Jagdish Prasad, Sut Jokhulal, Maddha 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
contd... 
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S.NO. Name & address of Boat owners 
Large 
Type of Boats 
Medium Small 
99. 
100. 
101. 
Mr, 
II 
1 0 2 . 
1 0 3 . 
1 0 4 . 
1 0 5 . 
1 0 6 . 
1 0 7 . 
1 0 8 . 
1 0 9 . 
II 
ti 
II 
II 
It 
II 
II 
II 
110. 
111. 
112. 
113. 
114. 
116. 
116. 
117. 
118. 
119, 
120. 
121, 
Narain, Sut Algu, Diyarapar 
Ram Sumar, Sut Ram Lagan, Vasantpur 1 
Tiwari 
Ram Sammukh, Sut Hanuman, Vasantpur -
Tiwari 
Jagdev, Sut Veepat, Vasantpur Tiwari 
Jokhu,. Sut Nohri, Kevtali 1 
iSampatti, Sut Rambali, Mahmoodpur 1 
Ram Kishan, Sut Dasai, Mahmoodpur 
Ram Kirpal/ Sut Menhgu, Kalkhura 
Hirdey Ram, Sut Sukhraj, Katawa 
Maghru, Sut Shivraj, Katawa 
Ram Ayadh, Sut Ram Bharose, 1 
Dharamdaspur 
Anjani Kumar, Sut Kirpa Shankar, 1 
Dharamdaspur 
Ram Nath, Sut Shivcharan, Dharam- 1 
daspur 
Babu Ram, Sut Raghuvar, Jajore -
Onkar Nath, Sut Santu, Bhandra 1 
Bhagwan Din, Sut Sitai, Bahadurpur 
Mathia 
Dularey, Sut Ram Swaroop, Ratanpur -
Ram Nihal, Sut Moti, Fatehpur 1 
Ram Adhar, Sut Prabhu, Sharifpur 1 
Mallu, Sut Chhotu, Madhuban 1 
Jagannath, Sut Thidi, Bhatpura 1 
Siyaram, Sut Rampal, Bhatpura 1 
Shafiq, Sut Abdul Latif, Odhra 3 
1 
1 
1 
1 
contd.... 
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S.No. Name & address of Boat owners Type of Boats 
Large Medium Small 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136, 
137. 
138. 
139. 
140. 
141. 
Mr 
II 
II 
II 
II 
II 
II 
II 
11 
II 
II 
II 
It 
II 
II 
II 
II 
II 
II 
II 
. Hakeem Beg, Sut Ghafoor Beg, 1 
Saifullah Ganj 
Ram Karan, Sut Ram Samajh, Mohanlal 1 
Ka Purwa 
Sarju Prasad, Sut Chandipher, 1 
Madhavpur Teer 
Ram Sahai, Sut Hiralal, Madhavpur Teerl 
Virendra Kumar, Sut Daya, Madhavpur 1 
Teer 
Gangapal, Sut Mathura, Madhavpur Teer 1 
Sharda Prasad, Sut Gaya Bux, 1 
Madhavpur Tefer 
Ram Karan, Sut Mahavir,Madhavpur Teer 1 
Janki Prasad, Sut Ram Shabd, Nav 1 
Gavan Teer 
Ram Prasad, Sut Siyaram, Nav Gavan 1 
Teer 
Tulsi Ram, Sut Ram Prasad, Nav 1 
Gavan Teer 
Jag Bhawan, Sut Ramchait, Nav Gavan 1 
Teer 
Dikcha, Sut Dhairau, Nav Gavan Teer 1 
Sheetal Prasad, Sut Ram Adhar, Nav 1 
Gavan Teer 
Brijesh, Sut Suryana, Nav Gavan Teer 1 
Cheddi, Sut Acharj, Nav Gavan Teer 1 
Kalhu, Sut Rodhai, Nav Gavan Teer 1 
Rameshar Dutt, Sut Ram Sahai/ Nav 
Gavan Teer 
Hari Ram, Sut Hailer, Nav Gavan Teer 1 
Ram Ojageer, Sut Bhagwati, Jajore 1 
contd 
168 
S.No. Name & a d d r e s s of Boat owners Type of Boats 
Large Medium Small 
142 . Mr. Har i N i w a s , . S u t Jwala P r a s a d , 
J a j o r e 
1 4 3 . " Chandrika P r a s a d , Sut Ram P r a s a d , 
J a j o r e 
144. " Ram Sunder, Sut Maghru, Jajore 
145. " Sharda Prasad, Sut Swami Din, Jajore 
146. " Ram Milan, Sut Ram Tahal, Jajore 
147. " Nar Singh Narain, Sut Ram Sunder, 
Jajore 
148. " Kapil Dev, Sut Tribhuvan, Jajore 
149. " Hari Ram, Sut Ram Aasre, Jajore 
150. '• Ram Dularan, Sut Barian, Jajore 
151. " Ram Kumar, Sut Sitaram, Jajore 
152. " Ram Milan, Sut Ram Adhar, Jajore 
153. " Ram Bhajan, Sut Bhudey, Jajore 
154. " Mangal Dev, Sut Bhullur, Mayang 
155. " Ram Ajore, Sut Angnu, Mayang 
156. " Ram Kumar, Sut Sampat, Mayang 
157. " Brindraban, Sut Nand Kumar, Madva 
158. " Hans Raj, Sut Rati Pal, Madva 
159. " Sadhu, Sut Bindeshwari, Madva 
160. " Kumare, Sut Mathura, Madva 
161. " Matai, Sut Pandohi, Madva 
162. " Prag Din, Sut Rampal, Madva 
163. " Ram Chandra, Sut Tulsi, Sevra 
164. " Ram Bharose, Sut Sarju, Sevra 
165. " Krishan Dev, Sut Rampal/ Khajuha 
Rupipur 
166. " Ram Dhiraj, Sut Sukhpal, Khajuha 
Rupipur 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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167. Mr, Hosla, Sut Ramabaran, Khajuha 1 
Rupipur 
168. " Sukhdev, Sut Bindeshar, Khajuha 1 
Rupipur 
169. " Gaddidhar, Sut Matakher, Sadhav 1 
170. " Hublal, Sut Buddhi Ram, Sadhav 1 
171. " Surya Prakash, Sut Anurudh, Sadhav 1 
172. " Baldev, Sut Parmeshwar, Sadhav 1 
173. " Lallan, Sut Badri, Sadhav 1 
174. " Pratap Singh, Sut Mokran, Singh, 1 
Sadhav 
175. " Shiv Bahadur, Sut Sati Prasad,Sadhav 1 
176. " Jokhu Singh, Sut Mata Badal, Sadhav 1 
177. " Yaduraj Singh, Sut Lai Bahadur, 1 
Navgavan Teer 
178. " Jagannath, Sut Ram Avtar, Navgavan 1 
Teer 
179. ," Shiv Bahadur, Sut Badri, Navgavan Teerl 
180. " Parmeshwar, Sut Gherau,Navgavan Teer 1 
181. " Ram Dev, Sut Ram Dhani,Navgavan Teer 1 
182. " Jagatpal Singh, Sut Devki Singh, 1 
Navgavan Teer 
183. " Ram Bahadur Singh, Sut Behram Singh, 1 
Navgavan Teer 
184. " Chandika Singh, Sut Durga Vijay Singh,1 
Navgavan Teer 
185. " Sharda Singh, Sut Ram Kishore Singh, 1 
Navgavan Teer 
186. " Shyam Bahadur Singh, Sut Devi Singh, 1 
Navgavan Teer 
187. " Labha Bahadur Singh, Sut Maheshwar 1 
Navgavan Teer 
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188. Mr. Vijay Bahadur Singh, Sut Ram Dutt/ 1 
Navgavan Teer 
189. " Subedar Singh, Sut Bhawani Singh, 1 
Navgavan Teer 
190. " Ram Bodh, Sut Kali Din, Navgavan Teer -
191. " Shiv Saran, Sut Ram Bharose, 1 
Navgavan Teer 
192. " Kamta Singh, Sut Surya Narayan Singh, _ 
Navgavan Teer 
19 3. " Babban Singh, Sut Bhagwati, Navgavan 1 
Teer 
194. " Ajay Kumar Singh, Sut Haribaran, 1 
Navgavan Teer 
195. " Ram Lochan, Sut Mata Badal, 
Navgavan Teer 
196. " Achchey Lai, Sut Sheetla Sahai, 1 
Navgavan Teer 
197. " Ram Udai Singh, Sut Bhawani Dev, 1 
Navgavan Teer 
198. " Surya Narain, Sut Tapeshwari Singh, 1 
Navgavan Teer 
199. " Sant Prasad, Sut Triveni Singh, 
Navgavan Teer 
200. " Ram Bahadur, Sut Ganga, Navgavan Teer 1 
201. " Shyam Bahadur, Sut Raj Bahadur, 1 
Navgavan Teer 
202. " Shiv Prasad Singh, Sut Rajendra 1 
Singh, Navgavan Teer 
2 03. " Sheetla Bux Singh, Sut Ram Narayan 1 
Navgavan Teer 
204. " Hosla Singh, Sut Jantri Singh, 
Navgavan Teer 
2 05 " Shiv Kumar, Sut Nakched, Navgavan 1 
Teer 
contd... 
171 
S.No. Name & address of Boat owners Type of Boats 
Large Medium Small 
2 06. Mr. Udai Bahadur, Sut Ram Gopal Singh, 1 - -
Navgavan Teer 
2 07. " Ranvir Singh, Sut Bhawani Bev Singh, - 1 -
Navgavan Teer 
2 08. " Thakur Din, Sut Ram Avtar, Navgavan - 1 -
Teer 
209. " Dan Bahadur Singh, Sut Ram Sumer 1 _ -
Singh, Navgavan Teer 
210. " Cheddi Singh, Sut Ram Pratap Singh, 1 - -
Navgavan Teer 
211. " Ram Singh, Sut Ramjas Singh, - 1 -
Navgavan Teer 
212. " Bhagwan Bux, Sut Babulal Singh, 1 - -
Navgavan Teer 
213. " Dubai, Sut Rameshar# Neer Sahiya 1 _ -
2 14. " Shambhu, Sut Ram Gulas, Katawa - 1 -
215. " Mangru, Sut Shivraj/ Katawa 1 _ -
216. " Ram Kishore, Sut Mongru, Mathiya 1 1 -
217. " Andori, Sut Sitaram. Bhandra 1 - -
218. " Ram Prasad, Sut Badal, Bhandra - 1 -
219. " Ram Yash, Sut Ram Lakhan^ Bhandra - 1 -
220. " Ram Kalap, Sut Ratipal, Bhandra 1 - -
221. " Achchey Lai, Sut Ram Lakhan, Bhandra 1 _ _ 
222. " Mahgu, Sut Ram Chandra, Bhandra - 1 -
223. " Sidhir, Sut Gaya Din, Bhandra 1 - -
Total 131 78 18 
